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A COMPUTER PROGRAM FOR PROCESSING IMPEDANCE CARDIOGRAPHIC DATA:
IMPROVING ACCURACY THROUGH USER-INTERACTIVE SOFTWARE
Patricia S. Cowings, Karen Naifeh,* and Chet Thrasher*

Ames Researca Center
SUMMAFY

This report contains the source code and documentation for a computer program
used to process impedance cardiography data. The cardiodynamic measures derived from
impedance cardiography are ventricular stroke volume, cardiac output, cardiac index
and Heather index. The program digitizes dat: collected from the Minnesota Impedance
Cardiograph, electrocardiography (ECG), and respiratory cycles and then stores these
data on hard disk. It computes the cardiodynamic functions using interactive graph-
ies and stores the means and standard deviations of each 15-second data epoch on
floppy disk. This software was designed on a Digital PRO380 microcomputer and used
version 2.0 of P/0S, with (minimally) a 4-channel 16 bit analog/digital (A/D) con-
verter. Applications software is written in Fortran 77, and uses Digital's Pro-tool
Kit Real Time Interface Library (PRTIL), CORE Graphic Library (CGL), and laboratory
routines. Source code can be readily modifiec to accommodate alternative detection,
A/D conversion and interactive graphics. The object code utilizing overlays and
multitasking has a maximum of 50 Kbytes.

INTRODUCT [ON

The Psychophysiological Research Laboratsry of the Neurosciences Branch at NASA
Ames Research Center has been engaged in a se-~ies of ground-based investigations of
human autonomic responses to motion sickness. With the final goal of developing a
treatment for the motion sickness-like symptoms which affect astronauts exposed to
the microgravity environment of space, our group uses noninvasive electrophysiologi-
cal measures to document changes in physiological activity levels in different
subject populations. In the course of this research, we have found that measures of
cardiovascular function are very sensitive indices of the malaise levels experienced
by test participants. In previous studies (re:. 1), it was observed that high-
Susceptibility subjects tended to produce more labile and larger magnitude changes
in heart rate and blood volume pulse (a relat.ve measure of peripheral resistance),
when exposed to motion sickness stressors than low-susceptibility subjects. We
decided to investigate this result further.

¥University of California, San Francis:o, CA.



ilthough elactrocardiograpny (ECG) provides excellent information regarding the
electrical function of the heart muscle, it gives no definitive information regard-
ing physical function. Heart rate alone is insufficient for determining the level of
sympathetic influence on cardiac muscle. An increase in heart rate can be caused by
either an increase in sympathetic tone or a decrease in parasympathic activation.
Finger pulse volume, although easy to monitor, is not as reliable an index of sympa-
thetic tone of the vasomusculature as total peripheral resistance, which is derived

from both blood pressure and cardiac output (ref. 2).

We needed a noninvasive, atraumatic means of examining human cardiodynamics in
3 mocicn-siexness inducing environment. Qur assessment of impedance cardiography is
that it provides relatively accurate data on a wide range of dynamic cardiovascular
variables and appears even to be sensitive to rapid changes in these variables.
Impedance cardiography technigues enable the measurement of myocardial contractil-
ity, (neather index) which is directly related to the level of sympathetic innerva-
tion of the heart. Even when there is no apparent change in heart rate, changes in
stroke volume or myocardial contractility may be occurring which reflect significant
diffarences in autoncmic function (refs. 2,3). Other valuable information obtained
from this device include cardiac output and central volume (transthoracic

impedance).

Miller and Horvath (ref. 3) describe the advantages and drawbacks of impedance
cardiography and compare the accuracy of this technique to other invasive and nonin-
vasive measures of cardiodynamics. The principal disadvantage is that erroneous
results may be produced if the user is unfamiliar with the effects of artifact on
the computation of specific data epochs and is not careful to select cardiac cycles
(dZ/dT peaks) that occur only during the expiratory pause between breaths. The
Minnesota Impedance Cardiograph, manufactured by Instrumentation for Medicine, Inc.,
Greenwich, Conn., is available with a (firmware only) microprocessor which is
designed to automate this process. However, we found that with the microprocessor,
one can obtain data from one heartbeat at a minimum of 8-sec intervals. Thus much
data are lost from the intervening beats, especially when rapid changes are occur-
ring in the cardiovascular system.

This paper contains the source code and operator's instructions for a user-
interactive program written in support of our research. The program provides more
accurate calculations of cardiac parameters based on a greater quantity of data.

The sampling rate for digitizing data is 200 samples/sec; the data can be sampled at
twice real-time speed from analog tape. The collected data consist of the first
derivative of pulsatile thoracic impedance change (dZ/dt), basal impedance, electro-
cardiogram, and respiration waveforms. During an interactive graphics session, data
for dZ/dt, ECG and chest respiration are displayed on a monitor in 15-sec epochs.
The user can select from the screen the dZ/dt peaks that are used to calculate
cardiodynamic functions. The program computes and stores the means and standard
deviations for the cardiac measures for each 15-sec epoch.



CALCULATIONS PERFORMED:

PL T(dZ/dt)min

2

Zo

troke Volume =

- 53.2 (0.002)(Hematocrit)

o
'

Expressed in ohms-cm

4]
'

= 2.7183 the natural exponent
Hematocrit expressed 11 units of percent
L = distance between tiJo inner electrodes in cm
Zo = Transthoracic Impedance expressed in ohms
Cardiac Output = (Stroke Volume)(Pulse rate)/1000
Expressed in liters per min
Pulse rate is expressed in beats per min
Cardiac Index = Cardiac Output/Body Surface Area
Expressed in liters per min
Body surface area = H x W x 0.007184
2

Expressed in m

H = height in cm

=
]

weight in Kg



Heatnar Index = (3Z/4%)min/R-2
. . 2
Expressed in onms per sec
D_7 = i sy 1 et S S Bounua of ke TC0 an
A-4 = Lhw il CeLwN2s tne f-wave Ci “he 2CG na

SEGUIRID HARDWARE AMND SUBJECT INcOaMATION
Hardware for this research ircludes a Minnesota Impedance Cardiograph, a respl-
ration transducer (e.g., a piezoelectric or mercury strain gag e) and a preamplifier
capable of producing an analog outout signal of raspiratory responses. elactrocardi-
ograpny equipmenc (eitner the Minnesota impedance cardiograpn ror direct measuremsnt
o~ an ECG amslifizr for external measurameni), 2 Diritil PRO3SN microcomputer wibich

e
uses version 2.0 of P/0S, and a four-channel A/D converter (16-bit). Applications
softwars, written in Fortran 77, uses Digital's Pro-tool Kit Real Time Interfacs
Liopary (PRTIL), CORE Graphic Library (CGL), and laboratory routinas. Scurc2 ccds
can be readily modified to accommodate alternative routines for peak detection, A/D
conversion and interactive graphics. The object code uses overlays and multitasking

and has a maximum of 50 Kbytes.

~— T

Additional subject information required to implement this software is
(a) hematocrit count; (b) weight in Kg; (c¢) height in cm; and (d) the distance
between the two inner impedance cardiography electrodes (tapes), measured both in
front and back and then averaged.

This software is installed on a DEC PRO 380 computer by following applications
installation instructions in Professional Developer's Toolkit Reference Manual,
Chapters 3 and 6.

:R;":ENRI E ’ﬁ
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OPERATOR INSTRUCTIONS

Tnr=2 cpticns will appear on the screen:

HERXARRRRERR AR R AR ER RN RN RN RN R NR*

*
# SELECT FROM THE FO!.LOWING

*

# 1, DIGITIZE A DATA FILE FROM TAPE

# 2, DATA REDUCTION CF DIGITIZED FILE
* 3. EXIT

HARHAA A RAFAAAA ARV RAS A ERF RO RN NN

[ENTER 1, 2, OR 3]:

Procacdure for digitizing a tape data file--“ELECTION 1. If the user selects option
1, the folicuing displays appear on the screen:
REARRRRFRARANRRARFRARARARRRER R RN R AR NN
DIGITIZING A DATA FILE
RN HNNI NIRRT RN NR
PLEASZ ENTER RUN ID FOR THIS FILE:

1. User enters an ID of b6 digits.
PLEASE ENTER RUN TIME (IN SECS.) FOR TAPE F LE:
2. Determine maximum duration of data ile in seconds (e.g. 30 minutes=1800

seconds); ADD 60 seconds to run length (e.g , 1860). ENTER THIS NUMBER. NOTE: an
additional 60 seconds is added to the file :ength to accommodate acquisition of

calibration data.
HOW FAST TO SAMPLE T"HE DATA ON TAPE?
ENTER 1 FOR REAIL-TIME

ENTER 2 FOR TWICE REAL TIME

[ENTER 1 OR 2]:



3. Th=

capacity (512 K RAM) and tha [/0 responsa time {less

implemer thg this program. This I/0 response time is
channels of data, in two-byte segments. After enceri

option of digitizing data at tiice real-time Is deatermined by ths memory

then 0.025 sec) of
required to store
or 2, the screon displays:

HIT "S" TO START, "P"™ TO PAUSE, OR "A"™ TO ABORT:

4. Position analog tape to beginning of run, then press the keys "3" and
"Return" to begin computer acguisition of high calibration data. Data aguisizicn may
be paused at any time by pressing the key "P" and will not continue until the user
presses the "RESUME" key. Acguisition may be aborted at any time by pressing the
key "A", at which time the program prompts to the user to either SAYE or DELETE the
created digitized file. If the user has chosen to start data acquisition (i.e., have
pressed the key "S"), the screen will display a flashing message and three columns
will scroll continuously until acquisition ends. The first column indicates the
active buffar (switches betw22n buffers 1 and 2).  Th2 sseond column indies
status (e.g., if A/D is turned off). No error is indicated by "0". The thi
column displays the data second currently being acquired.
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* DATA ACQUISITION IN PROGRESS *

FARUELERANARRESRRRS

1

IMPACQ -- PAUSE - ADVANCE TAPE TO START OF LOW CALS NOW,

0

0

EEEEEE TR EE TR

30
30

30

THEN PRESS RESUME TO CONTINUE

5. After 30 seconds of high calibration data, the program wWwill automatically
pause. Advance tape to start of low calibration data. Press the key "RESUME".
Again, the display indicates that data acquisition is in progress.

6. After 30 seconds of low calibration data, the program will automatically
pause. When tape has been positioned at star: of the data session, computer acqui-

sition is started by pressing the key "RESUME".

7. When the total number of seconds definin
screen display will direct the user to:
tized file. The screen displays:

g this file have elapsed the program
SAVE the file; or DELETE the created digi-



SELECT ONE OF THE FOLLOWING [ENTER 1 OR 2]
1 TO SAVE DIGITIZED FILE
2 TO DELETE DIGITIZED FILE

8. If the user has chosen to SAVE the file, it is written to hard disk, and the
user may ncw proceed with data reduction to calculate stroke volume, cardiac output,
cardiac index and Heather index. The original menu is displayed:

*ﬁ%ﬁﬁﬁﬁ**%%ﬁﬁ%***ﬁ******ﬁi*%ﬁi***ﬁ*****
% SELECT FROM THE FOLLOWING

%

% 1. DIGITIZE A DATA FILE FROM TAPE

%

% 2. DATA REDUCTION OF DIGITIZED FILE

%

# 3, EXIT
*
***ﬁ******%ﬁ**ﬁ**************ﬁ**********
[ENTER 1, 2, OR 3]:
Procedure for data reduction--SELECTION 2

1. The screen will request input from the user as follows:

PHASE 1 -- KEY FIELD ENTRY
HARRARRRRAARRSRARARRRARRR R AR SR RRNRAARRR R RHRA

ENTER RUN ID FOR THIS FILE: (b digit file name used when digitizing).
ENTER LENGTH (CM) BETWEEN INNER ELECTRODES: (e.g., 26.75)

ENTER HEMATOCRIT COUNT: (e.g., 40)

ENTER HEIGHT (CM): (e.g., 183)

ENTER WEIGHT (KG): (e.g., 94.5)

PHASE 2 -- CALIBRATION VALUES

**%*************************ﬁ*******ﬁ************

2. The display will show the calibration levels set internal to the program
which the user may choose to modify. These default values are:



BASE IMPEDANCE (OHMS) 25.0000 0.0000
dZ/dT (CHMS) 1 0000 0.0000
WOULD YOU LIKE TO CHANGE THESE VALUES (Y/N)

NOTE: If the user enters "N", the screen will display:

R R RS RS R R PR RS R ST EE P I PR PR EDE B

PHASE 3 -- CALIBRATION ACQUISITION

CALIRRATION CF BASILIME IMPEDANCE

AR R T R RN R AR AR LR N E RN RN ERRRREERTEHN

CHANNEL SIGNAL A/DHIGH

1 IMPEDANCE 5400
DO YOU WANT TO RE-RUN HIGH CALS [Y/N]?

NOTE: If the user enters "Y" then the the program will return to the original menu
and user must redigitize calibration data from tape. The condition that would
require a "Y" response here is obtaining an A/DHIGH value which does not correspond
Lo the voltage out of the Minnesota Cardiograph's internal "Hi CAL" setting. In this
example, an A/D value of 5400 equals 0.8 volts. For additional information on deter-
mining the ratio of A/D values to voltage, rafer to the: Pro/Tool Kit Real-Time
Interface Library (PRTIL) User's Guide, Chap:zer 7, p. 12.

If the user enters "N" then the screen Jdisplays

CHANNEL SIGNA. A/DLOW

DO YOU WANT TO RE-RUN L.OW CALS [Y/N]?

NOTE: If the user enters "Y" then the the prcgram will return to the original menu
and user must redigitize calibration data from tape. If the user enters "N" then

the screen displays:



......
J4 AT

IMPEDANCE 433 S0 0.0000 25.0000

CimpTr e csere ot T T M mMODT 4T PUTOT Tar T
S L LAC L bt ds Do Lalki 3o

NOTE: If the user enters "Y" then the the program will return to the original menu
and usar must redigitize calibration data from tape. [If the user enters "N' then

the screen displays

R R R Rk

CALIBRATION OF dZi/dt SIGNAL

LRI RN LA RS A ATAARAAAAASRF AR IR RARARR NN

Cossllizl SIGNAL aDLOW ADHI LOWCAL HICAL
2 cZ/dt 491 1495 0.0000 1.00C0
SLOPE 39.38013532-04 INTERCEPT -0.U850438

WOULD YOU LIKE TO REPEAT CALIBRATIONS (Y/N]?

NOTE: If the user enters "Y" then the program will return to the original menu and
user must redigitize calibration data from tape. If the user enters "N" and this is
the first time these data are to be analyzed, the program will display an informa-
tive error message: -FILE DOES NOT EXIST-. It will then create an interim file and
oroceed directly to DATA REDUCTION AND EDITING. If this is an editing session, the
screen will dispiay a list of all 15-second data epochs from which the user has
selscted at least one waveform for processing. If no waveform was chosen by the user
for a particular epoch, that epoch is "ZEROED" (i.e., the epoch number is not listed
below and will not be used). A 10-min file where all epochs contain selected data is

displayed as follows:

FROM THE RECORD, THE FOLLOWING EPOCHS ARE NONZERO:
1 2 3 4 5 6 7 8 0 "
12 13 14 15 16 17 18 19 20 21
22 23 24 25 26 271 28 29 30 31

3233 3% 35 36 37 38 39 40

s}
—J
[e)]
(¥
%7}

—
j=n
Q!
=3

TURN]} TO CONTINUE

ORIGINAL PAGE IS
OF POOR QUALITY
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When the [RETURN] key is pressed, the screen will display:

*************************************

DATA REDUCTION AND EDITING
RERERARRARERANRRRIRR EN N AR RRARENRN NS
ENTER STARTING TIME CODE FOR DATA ON TAPE (e.g., enter 300 for 3:00).
ENTER EPOCH FOR START OF DATA REDUCTION: (e.g., 1)
ENTER LAST DATA EPOCH: (e.g., 40)

The time code entry is recordkeeping information which is not used by the
program. It is here for the convenience of the user so that he may keep track of
"where" in a particular tape file data reduc:ion was started. If this is an editing
session, the user may choose to enter only those epochs needing correction, i.e.,

new waveforems will be selected. At this po.nt, the screen will display the data of
the first 15-sec epoch selected:
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Figure 1.- Example of a screen display showing a 15-sec data epoch.

11



Tne first waveform displayed in this figure is the dZ/dt. The horizontal lines
through this waveform represent high cal level (upper line) and the low cal level
{(lower line). The two horizontal dots beneath each dZ/dt waveform mark the point
where the rising (major peak) dZ/dt waveform first crosses the low-cal line and the
maximum trough (downward spike) following this peak. The distance between these two
dots (for a single waveform) is the ventricular ejection time.

The numerics displayed beneath the dZ/dt identify this epoch number and time
code at the start of this epoch. In this figure, the display 1 300 means epoch 1,
time code 3:00.

The second waveform is the electrocardiogram (ECG) and the horizontal dots
beneath the ECG mark the peak of the R-wave. The third waveform shows respiratory
cycles (Note that this waveform is inverted, such that the top of each cycle dis-
played actually represents the expiratory pause between breaths). Vertical dashed
lines denote the dZ/dt peaks and their relation to ECG and respiration signals. Each
dZ/dt peak (vertical dashed lines) is numbered at the bottom of the screen.

While this display is on the screen, the user is prompted with questions (dis-
played in upper left corner). The first question is:

SKIP THIS EPOCH? [ENTER Y/N]:

If the user does not want to have this data epoch represented in the stored
output file, entering "Y" would cause the program to display the second 15-sec data
epoch. No data from the first epoch are stored, and the second epoch is renumbered
as epoch 1. If the user enters "N" in response to this question, the next query
displayed is

REDO ANALYSIS? [ENTER Y/N]:

One condition that would make the user choose to redo the analysis is that the
dz/dt waveform is significantly distorted by artifact (e.g., electrical noise or
movement) and therefore the horizontal dots beneaths the waveform are incorrectly
positioned (i.e., ventricular ejection time is incorrectly labeled). Answering "Y"
to this question results in the prompt

ENTER GATE AND DIFFERENCE FACTORS SEPARATED WITH A COMMA:

NOTE: The GATE and DIFFERENCE factors are indigenous to the peak detection subrou-
tine used in this program. They are used for determining the peak and delta-t (ven-
tricular ejection time) values of the dZ/dt waveform. Both factors provide a crite-
rion for distinguishing between high frequency noise and significant trends in the
waveform. The GATE factor represents the minimum number of consecutive data points
(A/D values) needed to establish a trend. The DIFFERENCE factor represents the
minimum difference in magnitude between data points that is needed to establish a
real increase in the trend. If the current maximum A/D value is greater than the
current maximum plus the minimum DIFFERENCE (current minus previous maximum A/D

12



}, than tne counter is incrementad. Whe:n the counter is equal to the GATE, a
toward significant peak is establishedl. The default value for GATE is 2 and
IFFERENCE is 100. If the user feels thit the points marking delta-t are "too
togethar'", then a higher DIFFERENCE fictor is entered (e.g., 2,200 or 2,300).
I the dalta-% marks are "too far apart", tien a lower DIFFERENCE factor is entered
(e.g., 2,50 or 2,75). The GATE factor is rarely modified. After new GATE or DIFFER-
ENCE factors have been entered, the screen blanks, and this epoch is again displayed
with the dots marking delta-t repositiorned. This process can be repeated until the
user is satisfied that most dZ/dt waveforms in this epoch have delta-t correctly
markad. If the user enters "N'", the next qu=ry displayed 1is

- O T
+
G
T O (a @

0a <t W

OK TO CALCULATE HEATHEF INDEX? [ENTER Y/N]:
If the user enters "N", the output fil: would contain zeroes for the heather
index. The condition that would make the us:r choose to zero the heather index is

when =ha ECG wavefarm is so distorted by ar-ifact that the peak of the R-wave cannct

o

be detected (i.e., marked by a dot) by the orogram. If the user enters "Y", the out-
pus file will ccntain the caleulated heathe indax for thoss wavaform peaks selactad

below. The next instruction from the program is
LIST SELECTED PEAKS, SEPARATE WIT{ COMMA: (e.g., 1,5,9,10,14,15)

The criteria for selecting a peak are: (1) no significant artifact should be
present in this waveform (and in the waveform immediately preceeding it),
(2) delta-t must be correctly marked, and (3) waveforms must occur during the
exhalation respiratory plateau (pause betwe:n breaths). Refering to figure 1, the
user would likely select peaks 1,5,9,10,14, and 15.

After making peak selections, the user presses the "RETURN" key and is prompted
with the query

DO YOU WANT A COPY [Y/N]:

Answering "Y" will produce a hard copy of tne epoch being displayed on the screen.
Answering "N'" will prompt the query

DO YOU WANT TO EXIT [Y/N]:

Entering "N" causes the program to display :he next 15-sec epoch of data from which
the user may select peaks for data reduction. This is repeated until all 15-s5ec
data epochs of this file have been processei. Note that if the user has just com-
pleted the last epoch of data in this file, the program terminates automatically
(i.e., responds as though a "Y" was entered). Entering "Y" terminates the data
reduction phase of the program and the scre:n will display options for user
selection:

ORIGINAL PASE [S
OF POOR QUALITY

13



ENTER 1 TO SAVE DATA ON FLOPPY AND EXIT
ENTER 2 TO EXIT (SAVE DATA ON HARD DISK)
ENTER 3 TO RESTART DATA EDITNG

ENTER 4 TO RESTART CALIBRATION ACQUISITION
[ENTER 1, 2, 3 OR 4]:

Entering "1" will cause the program to prompt the user for additional key field
information used to identify this file. The screen displays

e iy

fUM NUMBER: (e.g., 1)
DIRECTION (cc,cw,nd): NOTE: cc=counterclockwise, cw=clockwise
nd=no direction (i.e., no rotation)

SUBJECT'S INITIALS (first and last): (e.g., PC)

AGE: (e.g., U49)

SUSCEPTIBILITY (1,2,3): NOTE: 1 = high motion sickness
susceptible, 2 = moderate and
3 = low.

SEX (m/f): (e.g., M)

TEST DATE (mmmddyy): (e.g., MAY0288)

TEST TIME (military in hr, min, e.g., for 1:00 pm enter 1300):

PRE HEART RATE (in beats/min): (e.g., 68)

PRE TEMPERATURE: (e.g., 97.6)

PRE B.P. (sys,dia, e.g., 120,80):

PRE/POST TEST BASELINE (minutes): (e.g., 10)

14
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PLEASE INMEZERT DATA FLOPPY WITH AT LEAST 60 CONTIGUOUS FREE BLOCKS

[t}

INTO DRIVES DZ1 & DZ2. WHEN READY, PRESS RETURN

ARE YOU FINISHED WITH DIGITIZING DJATA? [Y/N]

Entering "Y¥" will prompt the user as follows:

DO YOU WANT TO DELETE THE DIGITIZ:D FILE? [Y/N}:
(NOTE: After tnis input, Lhe program returns
the user to the original menu).

lrn She us2r to the original menu for this

program.

Entering "3" will return the user to the editing portion of

this program.

Entering "4" will return the user to the calibration acquisition

portion of this program.

15
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SOURCE «¢ODE

PROGRAM IMPMLT
AN IMPEDANCE CARDIOGRAPH PROGRAM USING DIGITIZED DATA FILES

PARAMETER (IFREQ=200)

DIMENSION SLOPE(2),ENTRCP(2),CALVAL(2,2)
COMMON ISPACE(U*IFREQ ),SPACE(30¥IFREQ )
REAL*8 DRAW ,IMPACQ ,IMPCAL,IMPSTR

ZERO,CFREQ, TFREQ, EPOCH

INTEGER PREDIA,PREHR,PRETEM,PRESYS,PSTDIA,PSTSYS,NUMDIA,
PSTHR, PSTTEM, RUNNUM, IDAY ,NSN, AGE, SUSC,
TESTIM,MIN,PSTTST, PART,CHANEL , TOTMIN, PRETST,

IMINS, IANS, HIGH( 2,2) ,DIAG(15),
CLEANS(2),ICLEAN(2)

LOGICAL*1 SEX,ANS,TEMP,DMY,IRSP,IABORT,IPAWS, TYMEAN,STDDEV,
GROUP(8),DATE(7),DIRECT(2),0SN(2),STRNG(8),
FRMT( 12)
CHARACTER#1 CMT(80),RUN(4),RUNTYP,DATFIL(14),EXP
CHARACTER* 14 CATFIL
EQUIVALENCE (DATFIL,CATFIL)

DATA IMPCAL/'IMPCAL'/ ,IMPSTR/'IMPSTR'/
DATA DRAW/'DRAWRM'/ ,ICLEAN/27,99/,IMPACQ/'IMPACQ'/
DATA CLEANS/27,99 /,CATFIL/'00000000000000"'/

TYPE 500,CLEANS
FORMAT(X,441)

TYPE 101

FORMAT(10X,60('*'),//,27X," IMPEDANCZ CARDIOGRAPH PROGRAM',

1 //,10%,60('%"),/////)

CONTINUE
CATFIL(1:14)="00000000000000"
TYPE 102

17



Al SOAMAT(20¥ U5 vE Y/ D0, TR
I /,204,"#" 64, SELECT FROM THE FOLLOWING',/,20K,'#*',
1 /,20X,"*' 10X,'1. DIGITIZE A DATA FILE FROM TAPE',
2 /,204,'#' 10X,'2. DATA REDUCTION OF DIGITIZED FILE',
307,208, % 108, "3, EXIT.
4 /,20%,45('%"),/,
5 /' [ENTER 1, 2 OR 3]: '3$)
150 CONTINUE
ACCEPT * |, IANS
IF(IANS.EQ.1) GOTO 200
IF(IANS.EQ.2) COTO 20
[F(IANS.EQ.3) GOTO 4§o
TYPE #, ' %%#%% p R R Q
GOTO 150
200 CONTINUE
IEFN=6
C CALL IMPACQ(CATFIL)
CALL SPAWN(RADSOQ({IMPACD),,, I23D,,,,,,
D TYPE #,' SPAWN CALLED ','IEFN= ', IEFN,' IESD
CALL WAITSR(IEFY,IDS2)
C TYPE #*,' IEFN SET NOW ',IDS2
TYPE 500,CLEANS
GOTO 125
2000 CONTINUE

c0
3%

v

o)

- TYPE 1 OR 2 CR 3 ONLY. NOW DO IT'

TOTN
AR |

JIESD,'IDS= ',IDS

TYPE 500,CLEANS
TYPE 501
501 FORMAT(10X,60('*'),/////,27X,' PHASE 1 -- KEY FIELD ENTRY',/////,

110K, 60(%"),////7)

TYPE 3998
3998 FORMAT (/' ENTER RUN ID FOR THIS FILE:',$)
ACCEPT 3999,CATFIL(5:10)
3999 FORMAT(A6)
TYPE 4000
4000 FORMAT(/' LENGTH (CM.) BETWEEN INNER ELECTRODES: ',$)
ACCEPT #* | ELEN
TYPE 4100
4100 FORMAT(/' HERMATOCRIT COUNT : ',$)
ACCEPT * ,HEM

TYPE 4200

4200 FORMAT(/' HEIGHT(CM) : ',$)
ACCEPT *  HEIGHT
TYPE 4300

4300 FORMAT(/' WEIGHT(XG) : ',$)
ACCEPT * ,WEIGHT
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[PHeNS!

6000

(PR eNe!

7010

OO0O0On

50

55

RHO=53.2%CXP (.022%HEM)
BSA=HEIGHT#¥ . 725 *EIGHT**  L25% 007 164
C=RHO*ELEN*¥2

TYPE #, ' C= ' C,'RHO= ',RHO

CALL WAIT(S,2)

CONTINUE
CALL ERRSET(59,.TRUE.,.FALSE.,.TRUE.,.FALSE.,MAX)
CALL IMPVAL (CALVAL)

CONTINUE
OPEN (UNIT=1,NAME='DW1:NUDRAW.TEL' T PE="NEW'  TORM='FORMATTED' )
WRITE(1,2) CALVAL ,C,BSA,CATFIL, IMINS
FORMAT(6( G15.7),A14,110)
CLOSE (UNIT=1)
IEFN=6
CALL SPAWN (RAD50(IMPCAL),,,IEFN,,IESD,,,,,,IDS)
TYPE *,' SPAWN CALLED ','IEFN= ', IEFN,' TESD= ',IESD, 'IDS= ',IDS
CALL WAITFR(IEFN,IDS2)
TYPE *,' IEFN SET NOW ',IDS2
OPEN (UNIT=1,NAME='DW1:NUDRAW.TEL',TYPE='OLD',FORM='FORMATTED')
READ (1,2) SLOPE,ENTRCP,C,BSA,CATFIL,IMINS
CLOSE (UNIT=1)

’

CATFIL(11:14)=" IMP'

OPEN INTERNAL FILE THAT STORES RESULTS OF THE REDUCTION PROCESS
[F IT EXISTS AND FIND OUT WHAT EPOCHS HAVE BEEN COMPLETED. OTHER
WISE CREATE A NEW INTERNAL FILE TO BESIN REDUCTION

OPEN (UNIT=1,STATUS='OLD',NAME=CATFIL,
FORM:'UNFORMATTED’,ACCESS:’DIRECT',RESL:B,ERR:SO)
CLOSE(UNIT=1)

CALL INVEST(CATFIL) !DETERMINE WHAT ES0OCHS HAVE BEEN COMPLETED
TYPE *,'PRESS [RETURN] TO CONTINUE '

ACCEPT 500 ,ANS

GOTO 55

CONTINUE

OPEN (UNIT=1,STATUS='NEW',6NAME=CATFIL,

FORM="'UNFORMATTED' ,ACCESS="'DIRECT' ,RECL=8)

CLOSE(UNIT=1)

MAXREC=380

IF(CATFIL(10:10).EQ.'0') MAXREC=120

IF(CATFIL(10:10).EQ.'4') MAXREC=220

CALL ZEREC (MAXREC,CATFIL) !ZERO CONTENTS OF NEW FILE FOR MAX RECS
CONTINUE

19
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NOTE FOR THIS SPAWNING TO WORK TYPE INSTALL DRAWRM.TSK TO
INSTALL THE DRAWED.FTN PRCGRAM

COUTINUE

CatL SPAWN(RATSO(DRAW),,,1EFN,,IE5D,,,,,.1D3)
T¢PT %t SEMWN CALLED ','IEFNz ', IEFN,' IESD= ', IESD,'IDS= ',IDS

CALL WAITFR(IEFN,IDS2)

TYPE #,' IEFN SET NOW ',IDS2
PHASE 5 -- DATA STORAGE
CONTINUR

T1PE 500,ICLZaY

CONTINUE
TYPE 9109
FORMAT(//////////)
TYPE 9110
FORMAT(' WOULD YOU CARE TO ',
/7%,'1) SAVE DATA ON FLOPPY AND EXIT',
/7%.'2) EXIT (SAVE DATA ON DISK)',
/7%,'3) RE3TART EDITING',
/7%,'lL) RESTART CALIBRATION ACQUISITION (SAVE)',
/' [ENTER 1,2,3,0R 4 1: ',$)
ACCEPT 10,TEMP
FORMAT(A1)
IF(TEMP.EQ.'2'.OR .TEMP.EQ.'4') THEN
OPEN(UNIT=1, NAME='DW1:NUDRAW.TEL',STATUS='OLD')
CLOSE (UNIT=1,DISPOSE='DELETE')
END IF
IF (TEMP.EQ.'1'.OR.TEMP.EQ.'2'.OR.TEMP.EQ.'3'.OR.TEMP.EQ. L")
GO TO 9114

TYPE 9108
FORMAT(////' YOU MUST NOT HAVE CHOSEN A VALID ALTERNATIVE;'/,

' CHOOSE ONE OF THE FOLLOWING: '/)
GOTO 9101

CONTINUE

DECODE (1,110,TEMP) ITEMP
FORMAT(I1)

CoTo (5113,

20
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€10000

C
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83990

100

200

999
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CONTINUE
CaLL SPAWN({RAD50(IMPSTR),,,IEFN,,IESD,,,,,,IDS)
TYPE *#,' SPAWN CALLED ','IEFN= ', IEFN,' IESD= ',IESD,'IDS= ',IDS
CALL WAITFR(IEFN,IDS2)
TYPE *,' IEEFN SET NOW ',IDS2
CALL IMPSTR(CATFIL,IFLAG,GROUP,RUNNUM,DIRECT,OSN,AGE,SUSC,SEX,
DATE,TESTIM, PREHR, TEMPRT,PRETEM, PRESYS,PREDIA, PRETST, PSTTST)
TYPE 500,CLEANS
OPEN(UNIT=1, NAME='DW1:NUDRAW.TEL',STATUS='OLD"')
CLOSE (UNIT=1,DISPOSE='DELETE')
GOTO 125
CONTINUE
IFLAG=1 ! WRITE COMMENTARY FILE
CALL COMENT (KCHAR)
GOTO 9101
CONTINUE
TYPE 500,CLEANS
GOTO 125
CONTINUE
END
SUBROUTINE ZEREC(MAXREC,CATFIL)
integer tcount
CHARACTER*14 CATFIL
OPEN (UNIT=1,STATUS='OLD',NAME=CATFIIL,
FORM="'UNFORMATTED' ,ACCESS='DIRECT',RECL=8)

do 100 tecount = 1,MAXREC
write(1,REC=TCOUNT,ERR=999)0.,0.,0.,0.,0.,0.,0.,0.
continue

CLOSE(UNIT=1, STATUS='SAVE')
RETURN

END

SUBROUTINE INVEST(CATFIL)

DIMENSION BUF(8,1),NONZER(400)

CHARACTER*14 CATFIL

CALL ERRSET(36,.TRUE.,.FALSE.,.TRUE. ,.FALSE.)
IREC=1

INUM=0

TYPE *,' FROM THE RECORD, THE FOLLOWING EPOCHS ARE NONZERO :'

CONTINUE
OPEN (UNIT=1, status='old', NAME=CATFIL,ERR=999,
FORM='UNFORMATTED', access='direzt',recl=8 )

read(1,REC=IREC ,ERR=999)(BU~(ICOUNT,1),ICOUNT=1,8)
IF( BUF(1,1)) 999,999,200
CONTINUE
INUM=INUM+}
NONZER( INUM)=IREC
CLOSE(UNIT=1, STATUS='SAVE')

21
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7010
500

700

OOO0O0

OO0

CMLL ZREUITO 5 IZRR)
IF(IZRR.EQ. 1) THEN

TYPE #*,(NONZER(I),I=1,INUM)
RETURY

ELSz

IREC=IREC+]

GOTO 100

END IF

END

PROGRAM IMPCAL
(SLCPE, INTRCP,CA TcIL)

FARAMETER (IFRZQ=20C

REAL CALYAL(2, 2), TMTRCP(2) SLOPE(2)

INTEGER CLEANS(2),CHANEL,HIGH(2,2)
COMMON ISPACE(U#*IFREQ),SPACE(30%IFREQ)
EQUIVALENCE(CALVAL,SPACE(1))
CUARACTRRRIL CATEIL

DATA CLEANS/27,99/

CFREQ=IFREQ
OPEN(UNIT=1,NAME='DW1:NUDRAW.TEL',TYPE="OLD',ORM= FORMATTED')
READ (1,2)CALVAL ,C,BSA,CATFIL, IMINS
FORMAT(6(G15.7),A14,110)

CLOSE(UNIT=1)

TYPE 500,CLEANS

FORMAT(X,441)

TYPE 700

FORMAT(10X,60('#*'),/////,22X,"' PHASE 3 -- CALIBRATION
ACQUISITION',/////,10K,60('#'),/////)
CATFIL{1:4)="DW1:"

CATFIL(11:14)='.DIG"

CALL CALDZT (SLOPE(2),INTRCP(2),CALVAL,CATFIL)

OPEN(UNIT=1,NAME="'DW1:NUDRAW.TEL',TYPE= 'OLD',FORM="'FORMATTED')
WRITE(1,2)5LOPE INTRCP,C,BSA, CQTrIL IMINS
CLOSE(UNIT=1

oA
Culy

SUBROUTINE DIRECT (TCOUNT,CATFIL,NCHAN)
STORAGE SEQUENCE AS FOLLOWS:
FIRST - RAW RESPIRATION
ORIGING hoF |
OF POOR QUALITY
22
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SECOND - DELTA Z
THIRD - DZ/DT
FOURTH - ECG

TKB FOR TASK BUILD

TKB>FILENAME=FILENAME
TKB>/

TXB>MAXBUF=1600
TKB>//

OO0 6o

PARAMETER (IFREQ=200)
integer buf( TIFREQ ), tcount
DIMENSION X(15*IFREQ),Y(15%IFREQ)
COMMON BUF,X,Y

CHARACTER*1Y4 CATFIL

OPEN (UNIT=1, status='old', NAME=CATFIL ,
! FORM="UNFORMATTED', access='direat', recl:=U*IFREQ)

read(1,REC:TCOUNT,ERR:999)(BUF(ICCUNT ), ICOUNT=1,U*IFREQ)
100 continue

999 CLOSE(UNIT=1, STATUS='SAVE')
10 FORMAT(x,i3,4(2X,I4,2x,14))
20 FORMAT(1X,15)

RETURN
END
SUBROUTINE CALZ (SLOPE,INTRCP,CALVAL, ATFIL)

OO0

REAL CALVAL(2, 2),CFREQ,TFREQ,EPOCH, INTRCP
INTEGER*4 IADSUM
INTEGER CHANEL,ICOUNT,HIGH( 2),

@ CLEANS(2) ,MAXPTS, ISTAT(2), IEF}N MDSYN,

e ICHAN(8),ICONV, IFORM, ITRIG, ISTAT2(2), IEFN2,NPTS(2)

CHARACTER*4 | IWORD(2)
CHARACTER*14,CATFIL

PARAMETER (IFREQ=200)
COMMON ISPACE(U4*IFREQ),SPACE(30*IFREQ)
LOGICAL*1 ANS

DATA IWORD /'HIGH','LOW '/
DATA CLEANS/27,99/

OO0

23



Ce

C [MITIALIZATION
C  cmmmmmmmmmme-
C :::::::::::::::::::::::::::::::
c PTRFORM PRELIMINARY ACQUISITION
C :::::::::::::::::::::::::::::::
CALL WAIT( 2,2)
TYPE 500,CLEANS
500 FORMAT(X,4a1)
TYPE 700
700 FORMAT(10X,60('#'),/////.22%," CALIBRATION
OF BASELINE IMPEDANCE',/////, 104,600 *")/////7)
CALL WAIT( 2.2)
CHANEL=2
C e mmm s
C = memmmmm e mmmmm e mmm——— o
7001 CONTINUE
C
C = eememmmmmmcmmmmm—m—mmem— e ——— =
oS
c
C OPEN(UNIT=2 ,NAME='SY:DUMP.TST',FORM='FORMATTED',TYPE="NEW')

ISTREC=1
7019 CONTINUE
N=1 !HIGH CALIBRATIONS

CALIB=.TRUE.

7110 CONTINUE

C = —ermccmcmmmme—m— =
C INITIALIZE SLOPE, INTERCEPT
C = emmmmmmmmmmmem e
SLOPE = 0.0
INTRCP = 0.0
NSAMP=0
TADSUM=0
DO 7000 I-=0,29
IREC= 30%*(N-1)+ISTREC+I
CALL DIRECT(IREC,CATFIL)
C
C
C
€ e
C CALCULATE MEAN
C = cmmmcmmmmmmmmmcmmmmmmm—m— e — oo
C

24



ORIGINAL PAGE IS
OF POOR (UALITY

MPTCHN=TFREY INUMBER OF SAMPLE3 PED CHANNEL PER RECORD=PER SECOND
DO 704 J=1,MPTCHN

1ADSUM=IADSUM+ISPACE ( (J-1)#*i4+CH/NEL )

TYPE * IADSUM,ISPACE ( (J-1)*UsCHiINEL )
NSAMP=NSAMP+ 1
C WRITE(2,19999) IAD(I+(J-1)*CHANEL+(K-1) *MAXPTS),NPTCHN, CHANEL,
c 1 NPTS(K),NSAMP,I,J,K,N
C19559  FORMAT(9I8)
{
C
7

3

C4 CONTINUE
WRITE(2,%) IADSUM,NSAMP,ISPACE
20C0 CONTINUE
HIGH(N)=TADSUM/NSAMP

TYPE 715, TWORD(N)

~az TASMIT/ syt ’ ATy 1 E TIATA ' Yoraant !
L2 FORMAT( /A0 Y CHANMEL , 54 SIZNAL S, TASDT AL,
!

TYPE 71550 , HIGH(N)
71550  FORMAT(  5K,' 1',8X,'IMPEDANCE ',5X,I110)
TYPE 717, IWORD(N)
717 FORMAT(/' DO YOU WANT TO RE-RUN ',A4,' CALS [Y/N]? ',$)
ACCEPT 617,ANS
617 FORMAT(A1)
IF (ANS .EQ. 'Y'.OR.ANS.EQ.'y') THEN
TYPE *,' WHAT STARTING RECORD '
ACCEPT *,ISTREC

GOTO 7110
END IF
IF (N.EQ.2) GOTO 724
N=2
GOTO 7110
724 CONTINUE
€ e e
C CALCULATE SLOPE AND INTERCEPT
C e e ==
IF (HIGH(1) .NE. HIGH(2)) GOTO 7135
INTRCP = 0.0
SLOPE = 0.0
GOTO 718

7185 SLOPE = (CALVAL(2,1)-CALVAL(1,1))/FLOAT (HIGH(1)-HIGH(2))
INTRCP = CALVAL(1,1) - SLOPE*FLOAT(HIGH(2))

718 CONTINUE

[0
C ECHO SLOPE, INTERCEPT
C e

25



720

31530

721
722

723

100

100

QOO0

TYPE T20

oy

FORMAT(/' CHANNEL ',5X,' SIGNAL ',5X,' ADLOW ', 5%,

1' ADHI ' 5%,

2

<

[OR(>]

LOWCAL ',5%,' HICAL ',/,%,6('~=----=-- ',51))
TYPE 81550 , HIGH(2)

FORMAT(  4X,' 1',7X,'IMPEDANCE ',64X,I110,$)
TYPE 722,HIGH (1),CALVAL(1,1),CALVAL (2,1)

CONTINUE

FORMAT('+',4X,110,4X,F10.4,4X,F10.4)

TYPE 723

FORMAT(/' WOULD YOU LIKE TO REPEAT CALIBRATIONS [Y/N]?',$)

ACCEPT 617, ANS

IF (ANS .EQ. 'Y'.OR.ANS.EQ.'y') THEN

TYPE *,' WHAT STARING RECORD '

ACCEPT *,ISTREC

GOTO 7019

END IF

CLOSE (UNIT=2)

RETURN

END

FUNCTION MAXIAD (IAD,MAXPTS,NPTS)

DIMENSION IAD(NPTS*MAXPTS)

MAXTAD= IAD(3)

DO 100 J=1,MAXPTS

IF(IAD((J-1)*NPTS+3  ).LT.MAXIAD) GOTO 100

MAXIAD= IAD((J-1)%*NPTS+3)

CONTINUE

RETURN

END

FUNCTION MINIAD (IAD,MAXPTS,NPTS)

DIMENSION IAD(NPTS*MAXPTS)

MINIAD= IAD(3)

DO 100 J=1,MAXPTS

IF(TAD((J-1)*NPTS+3 ).GT.MINIAD) GOTO 100
MINIAD=IAD((J-1)*NPTS+3)

CONTINUE

RETURN

END

SUBROUTINE CALDZT (SLOPE,INTRCP,CALVAL,CATFIL)

REAL CALVAL(2, 2),CFREQ,TFREQ,EPOCH, INTRCP
INTEGER*4 IADSUM, IAD4, JAD4MX, IADELT
INTEGER CHANEL , ICOUNT,HIGH(2),TIAD(L00),

CLEANS(2) ,MAXPTS, ISTAT(2), IEFN,MDSYN,

TCHAN(8), ICONV, IFORM, ITRIG, ISTAT2(2), IEFN2,NPTS(2)

PARAMETER (IFREQ=200)
COMMON ISPACE(U¥*IFREQ),SPACE(30¥IFREQ)
EQUIVALENCE (IAD,ISPACE)

26



CHARACTER®U TWORD(2)
CHARACTER¥®14,CATFIL

C

C

C

C  cmmmmmmmmmee——

o INITIALIZATION

C mmmmmmmmmmmm——
DATA CLEANS/27,89/

C :::::::::::::::::::::::::::::::

C PERFORM PRELIMINARY ACQUISITION

C :::::::::::::::::::::::::::::::
TYPE 500,CLEANS

500 FORMAT(X,2A1)
TYPE 700

700 FORMAT(1OX,50(‘*'),/////,22X,' CALIRRATICN

1 OF dZ/dT SIGNAL’,/////.1OX,60('*')./////)

CALL WAIT(5,2)
CHANEL=3

€ ememmmcmmmmmmmmmmmmmmm—mm——o—mmoo

€ e

o
C 3 emmmmmmmmmmmmm—mmmm—momoo s
C 3 emmemmmmmmmmemmm—mm-—mo=-mm
o
7015 CONTINUE
o
C cmmmmmmmmmmmmmmmmm—m———-———-moSs-os—oomoomoooooSSSoEooTETTTE
C mccmmmmmemmmemmmmmm—m—m———eSo—oos—ssoosoosSsooooosmTEomTETETT
o
7019 CONTINUE
C OPEN(UNIT:Z,NAME:'SY:DUMP.TST',FORMr'FORMATTED',TYPE:'NEW')
N=1 !'HIGH CALIBRATIONS
SLOPE=0.0
INTRCP=0.0
713 CONTINUE
NCHAN=0
NSAMP=0
1ADSUM=0
C  emmmmmmm e mm——=s
o READ IN A-D VALUES
C = emmmmmmmmm e mmmm
IREC= 31+I
o TYPE *,' IREC= ',IREC,'N= ',N,'I= ',I
CALL DIRECT(IREC,CATFIL)
D TYPE *,(IAD{((J-1)* 4 +3),J=1,100)

27
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P32 CCONTINUE
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IF{N.EQ.1) THEN
o ZIND MaX VALUE IF N=1
IADMAX=MAXTAD(IAD,IFREQ ,U )
D TYPE *,' TADMAX= ', TADMAX
IADELT=IADMAX
IADELT=IADELT#5
IF(IADELT.LT.0) IADELT=-IADELT

Trom

[ sk

FOR N 2 FIND MAX AND MIN

[ !

r \'\\4 ‘H r { rv_,‘D \4\ (D"r'S \vas\
[Hu“a( “A\;AD(LAU I[FREQ,H )
TADMIN=MINIAD(IAD, IFREQ,U4 )
IZERO:IADMIN+(IADMAK—IADMIN)*Z/S
END IF

NPTCHN=IFREQ
DO 704 J=1,NPTCHN
IF(N.EQ.1) THEN

C
C USE IAD VALUE IF IAD >= MAX VALUE- 5%*(MAX VALUE)
C
IADU=TAD((J-1)*U+CHANEL )
[ADUMX=TADMAX
IF((100%IADY) .GE. (IADYML*100-IADELT )) THEN
NCHAN=NCHAN+1
TADSUM=TADSUM+IAD ((J-1)*4+CHANEL )
C TYPE *,IADU,TADELT, IAD4MX
END IF
ELSE
IF(IAD((J-1)*4+CHANEL ).LE.IZERO +80.AND.
1 IAD((J-1)*4+CHANEL ).GE.IZERO -80) THEN
NCHAN=NCHAN+1
IADSUM=TADSUM+IAD ((J -1)*4+CHANEL )
END IF
END IF
C WRITE(2, 19999) IAD(J+(K~1)*MAXPTS) ,NPTCHN ,CHANEL,

C 1 NPTS(K) NCHAN,I,J,K, IADMAX
19999 FORMAT(9I8)
704 CONTINUE
7000 CONTINUE
HIGH(N)=IADSUM/NCHAN
IF {N.EQ.2) GOTO 714
N=2
GOTO 713
714 CONTINUE
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OO0

WRITE(Z,* ) IAD,HIGH,IADMAX,IADMIN,IZERQO
TYPE 715, IWORD(N)

15 FORMAT(/////////' CHANNEL ', ,5X' SIGNAL ',5X,'A/D', AL,

/,V __________ "5:(’| __________ 1’5)(" __________ l)
TYPE 71551 , HIGH(N)

FORMAT(  5X,' 2',8%,’ dz/dT ',5%,110)

TYPE 717

FORMAT(/' DO YOU WANT TO RE-RUN dZ/dT CALS [Y/N]7 ',$)
ACCEPT 617, ANS

FORMAT(A1)
TF (ANS .EQ. 'Y'.OR.ANS.EQ.'y') GOTC 7110

IF (HIGH(1) .NE. HIGH(2)) GOTO 7135
INTRCP = 0.0

SLOPE = 0.0

GOTO 718

7185 SLOPE = (CALVAL(2,2)-CALVAL(1,2))/FLOAT (HIGH(1)-HIGH(2))

INTRCP = CALVAL(1,2) - SLOPE*FLOAT(HIGH(2))

718 CONTINUE
C et
c ECHO SLOPE, INTERCEPT
C e emmeme
TYPE 720
720  FORMAT(/' CHANNEL ',5X,' SIGNAL ',5X.' ADLOW ',5X,
1" ADHI ' 5X,
2 ' LOWCAL ',5X,' HICAL ',/,X,6('=-m-memm- ',5X))
TYPE 81551 , HIGH(2)
81551 FORMAT(  4X,' 2',7x," dzZ/dT ',4X.110,$)
TYPE 722,HIGH (1),CALVAL(1,2),CALVAL (2,2)
722 FORMAT('+',4X,110,4X,F10.4,4X,F10.4)
TYPE *, ' SLOPE ',SLOPE,' INTERCEPT ', INTRCP
TYPE 723
723 FORMAT(/' WOULD YOU LIKE TO REPEAT CALIBRATIONS [Y/N]?',$)

ACCEPT 617,ANS

IF (ANS .EQ. 'Y'.OR.ANS.EQ.'y') THEN
TYPE *,' WHAT STARING RECORD '
ACCEPT *,ISTREC

GOTO 7019

END IF

29



( 2),5L0PE( 2),INTRCP( 2),
TFREQ,DEV( 2),EPOCH

TIMPRT,CALYVAL(2, 2),MEAN(2 D

{ )}, SE
a ADSUM, VARIAN({ 2),ZERO,CrREQ,

INTEGER IOSB(2),BLINK(3),RESET(2),
ISTA(Y),ICONT(2),
MIN,CHANEL, ICLX, IADCSR,
ICOUNT, IMINS, IANS,LOW( 10) ,HIGH( 10) ,DIAG(15),
CLEANS(2) ,MAXRUN,MAXPTS, ISTAT(2), IEFN(2),MDSYY,
ToHAM(Z ), TCONY, [FORM, ITRIG, ISTAT2(2), [ZFN2, NPTS(2)

INTEGER IEFM1,TPAR(6),ISTAT3(2)

L (OO D

LOGICAL*1 EXP,SEX,ANS,TEMP,DMY, TYMEAN, STDDEV,
DATFIL(14),STRNG(8),
FRMT(12)

CHARACTER*| IBUF, IPAWS, IABORT, IRSP
PARAMETTR (IFRED =200 ) ! SETS DBOGRAM STZE UWRT SEMPLE RATE
PARAMETER (MDSYN=1)
PARAMETER (MODE =0)
PARAMETER (ICONV=0)
PARAMETER (IFORM=0)
PARAMETER (ITRIG=0)
PARAMETER (ITIME=0)
PARAMETER (CHANEL=Y4)

INTEGER*Y4 IADSUM ,AD( 8),ISIZE

INTEGER*2 IAD(8*IFREQ ),IAD2(L4*IFREQ),IAD1(4¥*IFREQ)

EQUIVALENCE (IAD1,IAD),(IAD2,IAD(4*IFREQ+1)),(ISTAT,ISTA),

1 (ISTAT2,ISTA(3)),(IEFN(1),IEEN1),(IEFN(2), IEFN2)

COMMON IAD

& (@

C

C

c

C = mmmmmmeee—e—e-

C INITIALIZATION

C = emmmmmceee——e-
DATA CLEANS/27,99/
DATA BLINK/155,53,109/,RESET/ 155,109/
DATA FRMT/'(',' ot I’I(V’VXI’I’|’lFl’vgl’v.l’lu"!)l,!)|/
DATA ICLK/"172540/
DATA IREAD/"001000/
DATA IABORT/ "101 /, IPAWS/"120/

500 FORMAT(X,U4A1)

510 FORMAT(X,5A1)

617 FORMAT(A1)

618 FORMAT(A6)

7125 FORMAT(/' AIN STATUS WAS:')

G617 FORMAT(' STAT(1!) (CCTAL) =',C6,' ISTAT(2) (DECIMAL) = ',I6)
7135 FORMAT (' TRY AGAIN.')

10 FORMAT(I2)

ORIGINAL PFil Lo
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190

FREQ=[FREQ
MAXPTS=U*IFREQ

CALL GETADR(IPAR(1),IBUF)

IPAR(2)=1

TYPE 500,CLEANS

TYPE §00

FORMAT( 10X,60('*'),/////,22X," DIGITIZING A DATA FILE ',
/7777 ,10%,60("*'),///7)

TYPE 90109

EORMAT(///' PLEASE ENTER RUM ID FCR THTS DATA FILE: ', %)
ACCEPT 618, (CATFIL(5:10))

CATFIL(1:4)="DW1:"

CATFIL(11:14)=".DIG'

TYPE 90110

FORMAT(///' PLEASE ENTER RUN TIME (IM SECS.)FOR TAPE FILE: ',$)
ACCEPT *,MAXRUN

ISIZE=6.25 *MAXRUN+1

TYPE 90111

FORMAT(///' HOW FAST TO SAMPLE THE DATA ON TAPE 7 ',
/10X, ' ENTER 1 FOR REAL TIME RATE ',

/10X, ' ENTER 2 FOR TWICE REAL TIME ',

/' [ENTER 1 OR 2] NOW: ',$)

ACCEPT *, ISAMP

NOTE: MAXPTS=FREQ*Y
CFREQ=FREQ¥*ISAMP

CALL SETFRQ(CFREQ,TFREQ)
DO 190 I=1,4

TCHAN(I)=1

CONTINUE

IEFN1=8

IEFN2=10

ICOUNT=2*MAXPTS

CONTINUE

OPEN(UNIT=2,NAME='SY:TEMP.DAT',TYPE="NEW')

OPEN (UNIT=1,STATUS='NEW',NAME=CATFIL,INITIALSIZE=-ISIZE,
FORM="'UNFORMATTED',ACCESS='DIRECT',RE L=U*IFREQ)

MIN = O
IMINS = 0

31



QT

Ve
(]

CONTINUE

ICONT(1)=ICQUNT/2

ICONT(2)=ICOUNT/2

CALL AINIT (ISTAT,IEFN1)
IF(ISTAT(1).EQ."40000.0R.ISTAT(1).EQ."40040) GOTO 7000
TYPE *,' ISTAT(1) = ',ISTAT(1)

PAUSE

e CCONTINUE

TYPE *,' !
IF (IRSP .NE. IPAWS)GO TO 9022
PAUSE
TYPE 500,BLINK
TYPE 7100
7}00 FORMAT(/' **ﬁ**ﬁ**ﬁ********************ﬁ"
i /' % DATA COLLECTION RESUMED *',
o /' **ﬁ***%ﬁ********ﬁ******é*%**ﬁﬁV)
TYPE 500,RESET
GO TO 901
9022 TYPE 9012
9012  FORMAT (' HIT "S" TO START, "P" TO PAUSE,',
@ ' "A" TO ABORT:'/' FOLLOWED BY A [RETURN]')
ACCEPT 617, ANS
IF (ANS .EQ. 'A') GO TO 9100
IF (ANS .EQ. 'P') PAUSE
TYPE 500,CLEANS
TYPE 500,BLINK
TYPE 97100
97100  FORMAT(///////1//711/7,
1 /' ******************************"

2 /' ¥ DATA COLLECTION UNDERWAY *',
3 /1 RREREARERN M N AN AN HRHNRHN )

TYPE 500,RESET
901 CONTINUE
CALL QIO(IREAD,7, 4,,I0SB,IPAR,IDSW)
CALL AIN (ISTAT, ! START CLOCK
IAD
ICONT(1),
IEFNT,
MDSYN,
ICHAN,
ICONV,
IFORM,
ITRIG,ITIME,CFREQ)
CALL ABUF(ISTAT2,IAD2,ICONT(2),IEFN2,MDDE ,ITIME)
908 CONTINUE
IMINS = IMINS + 1
o TYPE *,' IMINS= ', IMINS
K=1

O O~ =W
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N=1
IEND=ICOUNT

CONTINUE

TISTAT=ISTA(1+2%(K-1))

IF (IISTAT .EQ."UO000.OR.IISTAT .EQ."L00L0)
GOTO 81300

IF (IISTAT.NE.O) TYPE *,K,IISTAT
TYPE *,K,IISTAT,IMINS
GOTO 80001

81300 CONTINUE

OO0

QOO0

CALL DIRECT(IMINS,K)
MCONT=ICONT(X)

CALL ABUF(ISTA(1+2%(K-1)),IAD(1+(K-1)*MAXPTS),NCONT , IEFN(K),
1 MODE, ITIME)

MIN = IMINS

IF(MIN.EQ. 30) THEN

CALL ACSTAT(ISTAT,JSTAT,1,IEFN1,0)
CALL QIO("12,9)

CALL QIO(™12,7)

PAUSE ' - ADVANCE TAPE TO START OF LOW CALS NOW; THEN '
CALL AINIT(ISTAT,IEFN1,0)

TYPE 500,BLINK

TYPE 7100

TYPE 500,RESET

GOTO 901

END IF

IF(MIN.EQ. 60) THEN

CALL ACSTAT(ISTAT,JSTAT,1,IEFN1,0)
CALL QIO("12,9)

CALL QIO("12,7)

PAUSE ' - ADVANCE TAPE TO START OF DATA NOW; THEN '
CALL AINIT(ISTAT,IEFN1,0)

TYPE 500,BLINK

TYPE 7100

TYPE 500,RESET

GOTO 901

END IF

IF (MIN .GE. MAXRUN) GO TO 9100
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CALL READEF( 4, IEF)
F(IEF

I E .GT.0) THEN
IRSP
IF |

=1BUF
IRSP .EQ. IPAWS) THEN
CALL ACSTAT(ISTAT,JSTAT,1,IEFNT,0)
CALL QIO("12,9)
CALL QIO("™12,7)
CALL AINIT (ISTAT,IEFN1,0)
GOTC 7000
ELSE
IF (IRSP .EQ. IABORT) GO TO 9100
END IF
SOMETHING ELSE TYPED IN; QUE I/0 REQUEST AGAIN
CALL QIO(IREAD,7, 4,,I0SB,IPAR,IDSW)

END 1T
K=K
TF(IX.EQ.1) K=2
IF(IK.EQ.2) K=1
IMINS=IMINS+1

GOTO 80001

CONTINUE
TYPE 500,RESET

CLOSE(UNIT=2)

CALL QIO(™12,7)

TYPE 91000

FORMAT (//////,10X, 'SELECT ONE OF THE FOLLOWING [ENTER 1 OR 2]
/20X,'1 TO SAVE DIGITIZED FILE ',
/20X,'2 TO DELETE DIGITIZED FILE ',$)
ACCEPT 617, ANS

IF(ANS.EQ.'1') THEN

CLOSE(UNIT=1)

ELSE IF(ANS.EQ.'2') THEN
CLOSE(UNIT=1, STATUS='DELETE')

ELSE

GO TO 9100

END IF

CALL ACSTAT(ISTAT3,JSTAT,1, 5 ,0)
CALL QIO("12,7)

CALL QIO("12,9)

END

SUBROUTINE DIRECT (TCOUNT,K)

STORAGE SEQUENCE AS FOLLOWS:

FIRST - RAW RESPIRATION

SECOND - DELTA Z

THIRD - DZ/DT

FOURTH - ECG
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N TX2 FOR Tas:z BUILD
C
c TKB>FILENAME=-FILENAME
C TKB>/
c
PARAMETER (IFREQ=200)
integer buf(8%*IFREQ), tcount
COMMCON BUF
C do 100 teount = 1,2
WRITE(1,REC=TCOUNT,ERR=999) (BUF( (K-1)#4*IFREQ+ICCUNT),
1ICOUNT=1,U*IFREQ)
c TYPE *,'0K ON READ'
C do 200 i = 1, 200
C write(5,10)1i,(BUF(ICCUNT,1),ICOUNT=(i-1)#*4+1,1i%4)
€200 continue
C TYPE # 0¥ CN WRITE!
100 continue
10 FORMAT(x%,13,4(2x,14))
20 FORMAT(1X,15)
999 CONTINUE
RETURN
END
SUBROUTINE SETFRQ(CFREQ,TFREQ)
C

SUBROUTINE GETFRQ(CFREQ, TFREQ)
LANGUAGE: FORTRAN-T7
FUNCTION:

This SUBROUTINE will prompt the user for the desired clock frequency to
be used in acquiring analog data.

QUTPUTS:
CFREQ = REAL*Y4 variable containing the user's desired frequency in hz.
TFREQ = REAL*Y4 variable containing the user's actual frequency in hz.

SUBROUTINES REFERENCED:
SUBROUTINE CLKFRQ.

AR RN RN A AR AR A AR R AR AR IR AR RAARERRR IR RN ASAR AR RRRRARRNERARAS

RRAERRARRARERRERFNNNAN AN 92 363NN 5 0 MM N R HRNNNNR

OO0 0O0n
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REAL®Y CFaEQ,TFRED 'Declare desired, actual frequencies.

< U
(AR DIV S U PR

C
1 CONTINUE
CALL CLXFRQ(CFREQ,TFREQ)
IF(TFREQ.NE.~999.0) GO TO 2 'Skip ahead it CFREQ is ok.
C
TYPE 9015
3015 FORMAT(/, 1X, 'Bad frequency, please try again',/)
GO TO 1 !Prompt for frequency again.
C
2 CONTINUE
389 RETURN 'Return to caller.
END
PRCGRAM IMPSTR
C
C AN IMPEDANCE CARDIOGRAPH PROGRAM USING DIGITIZED DATA FILES
¢ D\DNVEmTQ I?FEQ
DIMENSION SL OPE(2), ENTRCP(Z)
C f*f\\nm\r rD:M:E(L;-\-YFQPQ ) CDACL(30+ FR Q )
REAL*8 DRAW ,IMPACQ , IMPCAL
C T ZIIZIZC-T T IZZIC-TIZIZZI-ICITIDIZTIIZIZTIZzZZ=ZZzZZzZ=Z=Z=zz=zz-ZzZz==z==
C DATA ACQUISITION OF BIOFEEDBACK PARAMETERS
C TSI -SR-S CCSCICSCC-cICTCZCCTIZIZzZzZz-zZZcIZZDZzZZ=mzZzZzZz=z=:=
REAL TEMPRT,
e ZERO,CFREQ, TFREQ,EPOCH
INTEGER PREDIA,PREHR,PRETEM,PRESYS,PSTDIA,PSTSYS,NUMDIA,
@ PSTHR,PSTTEM, RUNNUM, IDAY ,NSN, AGE, SUSC,
@ TESTIM,MIN,PSTTST,PART,CHANEL, TOTMIN, PRETST,
@ IMINS, IANS, HIGH( 2,2) ,DIAG(15),
e CLEANS(4),ICLEAN(2)
LOGICAL*1 SEX,ANS,TEMP,DMY,IRSP,IABORT,IPAWS,TYMEAN,STDDEV,
@ GROUP(8),DATE(T),DIRECT(2),0SN(2),STRNG(8),
@ FRMT(12)
CHARACTER*1 CMT(80),RUN(4),RUNTYP,DATFIL(14),EXP
CHARACTER*14 CATFIL
EQUIVALENCE (DATFIL,CATFIL)
DATA CLEANS/27,91,50,74/
C OPEN (UNIT=1,NAME='NUDRAW.TEL',FORM='FORMATTED',TYPE='OLD')
C READ(1,2) SLOPE,ENTRCP,C,BSA,CATFIL,MAXREC
ce2 FORMAT (6(G15.7),A414,110)
C CLOSE(UNIT=1)
9115 CONTINUE
C TYPE 5020
5020 FORMAT(/' EXPERIMENT DESIGNATION (A,B,...): ',$)
C ACCEPT 5021,EXP
5021 FORMAT (A1)

TYPE 5030
5030 FORMAT(/' GROUP TYPE (maximum of 8 characters): ',$)
ACCEPT 5031, (GROUP(I),1I=1,8)
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C TYPE 5040

5040 FORMAT(/' RUN TYPE (maximum of 4 characters): ',$)
C ACCEZPT 50471, (RUN(I),I=1,4)
5041 FORMAT (4a1)

TYPE 5050

5050  FORMAT(/' RUN NUMBER: ',$)
ACCEPT *,RUNNUM
TYPE 5060
5060  FORMAT(/' DIRECTION (cc,cw,nd): ',$)
ACCEPT 5061, (DIRECT(I),I=1,2)
506 ] FORMAT (241)
C TYPE 5070
5070  FORMAT(/' DAY NUMBER: ',$)
C ACCEPT *,IDAY
c TYPE 5080
5 FORMAT(/' NEW SUBJECT NUMBER: ',$)
c ACCEPT * NSN
TYPE 5090
FORMAT(/' SUBJECT''S INTTIALS (first and last): ',$)
ACCEPT 5091, (0SN(I),I=1,2)
5091 FORMAT (241)
TYPE 5100
5100  FORMAT(/' AGE: ',$)
ACCEPT *,AGE
TYPE 5110
5110  FORMAT(/' SUSCEPTIBILITY (1,2,3): ',$)
ACCEPT *, SUSC
TYPE 5120
5120  FORMAT(/' SEX (m/f): ',$)
ACCEPT 5121,SEX
5121 FORMAT (A1)
TYPE 5130
5130  FORMAT(/' TEST DATE (mmmddyy): ',$)
ACCEPT 5131, (DATE(I),I=1,7)
5131 FORMAT (7A1)

<
oD
o

N
)
D
(o)

TYPE 5140
5140 FORMAT(/' TEST TIME (military in hrs and mins, e.g. for 1:30 p.m.'
@ ,' enter 1330): ',$)
ACCEPT * TESTIM
TYPE 5150

5150 FORMAT(/' PRE HEART RATE (in beats/min): ',$)
ACCEPT ¥*,PREHR
TYPE 5160

5160 FORMAT(/' PRE TEMPERATURE: ',$)
ACCEPT * TEMPRT
PRETEM = IIFIX(TEMPRT¥*10.0)
TYPE 5170

5170 FORMAT(/' PRE B.P. (sys,dias ,e.g. 120,80): ',$)
ACCEPT #*,PRESYS,PREDIAS
TYPE 5180

5180 FORMAT(/' PRE/POST TEST BASELINE (in minutes): ',$)
ACCEPT *,PRETST
PSTTST = PRETST
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CATFIL(11:1d)=" . IMP’
CALL STORE (CATFIL,IFLAG,GROUP,RUNNUM,DIRECT,OSN,AGE,SUSC,SEX,
1 DATE,TESTIM,PREHR,TEMPRT,PRETEM,PRESYS,PREDIA,PRETST,PSTTST)
TYPE 500,CLEANS
500 FORMAT(X,441)
END
SUBROUTINE STORE (CATFIL,IFLAG,GROUP,RUNNUM,DIRECT,OSN,AGE,
SUSC,SEX,DATE, TESTIM, PREHR, TEMPRT , PRETEM, PRESYS,PREDIA, PRETST,
PSTTST)

ny —

a0

AN IMPEDANCE CARDIOGRAPH PROGRAM USING DIGITIZED DATA FILES

DIMENSION SLOPE(2),ENTRCP(2)
COMMON DATCAR(4,2)
REAL*8 DRAW
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REAL TEMPRT,MEAN(4),SD(4),
ZERO,CFREQ, TFREQ, EPOCH

o

INTEGER PREDIA,PREHR,PRETEM,PRESYS,PSTDIA,PSTSYS,NUMDIA,
PSTHR, PSTTEM, RUNNUM, IDAY ,NSN, AGE , SUSC,
TESTIM,MIN, PSTTST, PART,CHANEL , TOTMIN, PRETST,
IMINS, IANS, HIGH( 2,2) ,DIAG(15),
CLEANS(Y4), ICLEAN(2)

(ONGNONG]

LOGICAL*1 SEX,ANS,TEMP,DMY,IRSP,IABORT,IPAWS,TYMEAN,STDDEV,
GROUP(8),DATE(7),DIRECT(2),0SN(2),STRNG(8),
FRMT(12)

CHARACTER®1 CMT(80),RUNTYP,DATFIL(14),EXP

CHARACTER*4 RUN

CHARACTER*14 CATFIL,IMPFIL

EQUIVALENCE (DATCAR,MEAN),(DATCAR(1,2),SD)

oM

DATA DRAW/'DRAWRM'/ ,ICLEAN/27,99/
DATA CLEANS/27,91,50,74/

C IFLAG=0
C TYPE 500,CLEANS
500 FORMAT(X,4A1)

OPEN (UNIT=1,STATUS='OLD' 6NAME='DW1:NUDRAW.TEL',FORM='FORMATTED')
READ(1,2) SLOPE,ENTRCP,C,BSA,IMPFIL,MAXREC
2 FORMAT(6( G15.7),A14,110)
CLOSE(UNIT=1,DISPOSE="SAVE')
IMPFIL(12:14)="IMP"
MIN=MAXREC/4 ! THERE ARE U4 EPOCHS PER MINUTE
N=1 !SET FOR FIRST DISKETTE
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3115 CONTINUE
CalL ERRSET(63,.TRUE.,.FALSE., .FALSE., .FALSE.,MAX)
CALL ERRSET(36,.TRUE.,.FALSE.,.TRUE.,.FALSE. MAX)
CALL ERRSET(29,.TRUE.,.FALSE.,.TRUE.,.FALSE., MAX)
EXP=IMPFIL(5:5)
DECODE(2,9112,IMPFIL(6:7)) NSN
DECODE(2,9112,IMPFIL(8:9)) IDAY

IF (IMPFIL(10:10) LEQL 'O') RUN(1:4)='BSLN'
IF (IMPFIL(10:10) JEQ. "1') RUN(1:4)="CSST"
IF (IMPFIL(10:10) .EQ. '2') RUN(1:4)="'TRAN'
IF (IMPFIL(10:10) .EQ. "3') RUN(1:4)=" !
IF (IMPFIL(10:10) LEQ. '4') RUN(1:4)='TASK'
IF (IMPFIL(10:10) .EQ. '5") RUN(1:4)="AMBL'
IF (IMPFIL(10:10) LEQ. '6') RUN(1:4)=' !
IF (IMPFIL(10:10) CEQ. '7') RUN(1:4)="VARD'
IF (IMPFIL(10:10) JEQ. '8') RUN(:4)='DRUM’
IF (IMPFIL(10:10) .EQ. '9") RUN(!:4)="'ZERO'

IDI
lz’
|‘Il
t et

IMéFIL(5:10)

CATFIL(1:1)
CATFIL(2:2)
CATFIL(3:3)
CATFIL(4:4)
CATFIL(5:10)
9111 FORMAT(A2)
112 FORMAT( 12)
CATFIL(11:11) = ' !

L L R R | T |

s XeXe)
o
e
(7]
)
o
Io
=
p =]
1)
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m
9]

TYPE 500,CLEANS
4o TYPE 9113
9113 FORMAT(//////////////////"' PLEASE INSERT DATA FLOPPY WITH AT
1 LEAST 60 CONTIGUOUS FREE BLOCKS'/' INTO DRIVES DZ1 & Dzz2.',
1 ' WHEN READY, PRESS RETURN',/////////)
ACCEPT 10, ITEMP

10 FORMAT(IS)

C

9510 CONTINUE

C
CATFIL(12:12) = 'I'
CATFIL(13:13) = 'M'
CATFIL(14:14) = 'p!

IREC=0
CALL ERRSNS
OPEN (UNIT=1, TYPE='OLD', NAME=CATFIL, FORM="'FORMATTED',
1 ERR=45 )
GOTO 100
45 CONTINUE
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[

9130
9140

9150

9550
9160

9165

L e S 3
CF o G UALITY

[F(IERNUMLE0. 2y, THEN

OP=N (UNIT=%, TYPE='NEW', NAME=CATFIL, FORM='FORMATTED',
POERR=LD )

GOlU 49

END IF

CONTINUE

T PO —

-
&

,OA
TOKLAT, X, TAT, Y, T X
3

TYPE * 'ZPOCHS, RUN DURATION (MINUTES)= ',IMINS,MIN
WRITE(1,9120) EXP,(GROUP(I),I=1,8),(RUN ),
RUNNUM, (DIRECT(1),1=1,2),IDAY, NSN, (OSN(I),I=1 2),
AGE, SUSC,SEX, (DATE(I),I= 1 7, TESTIM, PREHR, PRETEM, PRESYS, PREDIA,
DeTa BETTTM, PSTSYS _DSTDTA,MIN, PRETST,
M[N—PRETST—PSTTST,PSTTST,NUMDIA, 1,8 ,DIAG(1)

alh,X,12,K,241,2(X,12),X,241,K,12,X,11,
X, 14,X,13,%,13,
,12))

FORMAT{ &1,%,8

13, \»L%,D(‘,i

DO 9130 I = 2,14
WRITE(1,9140) DIAG(I)

CONTINUE

FORMAT( 109X, 12)

WRITE(1,9150) DIAG(15),MAXREC
FORMAT(109X,I12, I3)

FaMT(2) = '0'
FRMT(3) = '6'
ZERO = 0.0
IERR=0
CONTINUE

IREC=IREC+1

IF(IREC.GT.MAXREC) GOTO 9165

TYPE *,' IREC= ',IREC,' MAXREC= ',MAXREC
CALL DRECT (IREC,IERR,IMPFIL)
IF(IERR.EQ.1) GOTO 9160

WRITE(1,9550) MEAN,0.,0.,0.,0.,SD,0 ,0.,0.
WRITE(1,9550) (DATCAR(T,1),1=1 '4).0..0.,0.,0.,
(DATCAR(I,2),I=1,4),0.,0.,0.,0.
FORMAT(B(X,F9.4))
GOTO 9650
CONTINUE
WRITE(1,9550) 0.,0.,0.,0.,0.,0.,0.,0.,0.,0.,0.,0.,0.,0.,0.,0.
GOTO 9650
CONTINUE

CLOSE(UNIT=1)
CATFIL(12:12)=
DATFIL(13)="A"
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C DATEIL( 1Y L

C OPEN (UNIT=i, TYPE='NEW', NaAME=CATIIL, FORM='FORMATTED',
C 1 ERR=40 )

C DO 9700 =12

C WRITE(1,96000 HIGH(T, 2) ,HIGHIT, 1), CALVAL( Y, I),CALYAL(2,1)

Cy000 FORMAT( 2(X, 110),2(X,Fi0.4))
C9700 CONTINUE
C CLOSE(UNIT=1)
IF(IFLAG.ES.C) GCTO 9875
CATFIL(13:13)='0"
CATFIL(i4:id)="M"
QOPEN (UMIT=1, TYPZ:='N
1 ERR=40
OPEN (UNIT=2, TYPE='0
1 READONLY
REWIND 2
Jz=0
¥eNT=80
§750 CONTINUE
J=J-KCNT
IF(J.GT.KCHAR) KCNT=XCHAR-J+K(CNT
READ(2,9800) (CMT(I),I=1,KCHT)
WRITE(1,9801)(CMT{(1),I=1,KCNT)
9800 FORMAT(38041)
9801 FORMAT( X,8041)
IF(J.GE.KCHAR) GOTO 9850
GOTO 9750
9850 CONTINUE
CLOSE(UNIT=1)
CLOSE(UNIT=2)
9875 CONTINUE
IF(N.EQ.2) GOTO 99990
N=2
CATFIL(3:3)='2"
GOTO 9510
99990 CONTINUE
TYPE #,' ARE YOU FINISHED WITH THE DIGITIZED DATA ?[Y/N] '
ACCEPT 10000, ANS
10000 FORMAT(A1)
IF(ANS.EQ.'Y') THEN
TYPE *,' THEN YOU WANT TO DELETE THZ DIGITIZED FILE ?[Y/N]'
ACCEPT 10000, ANS
IF(ANS.EQ.'Y') THEN
OPEN (UNIT=2,NAME=IMPFIL ,TYPE="'0OLD")
CLOSE (UNIT=2,DISPOSE='DELETE"')
IMPFIL{11:14)="'.DIG'

W, NaME=CATEIL, FORM='ORMATTED',

D', NAME='SY:TEMP.COM', FORM='FORMATTED'

— T~ 13

OPEN (UNIT=2,NAME=IMPFIL ,TYPE='OLD")
CLOSE (UNIT=2,DISPOSE='DELETE')

END IF

END IF

IF(IFLAG.EQ. 1) THEN

OPEN (UNIT=2,NAME='SY:TEMP.COM',TYP:='OLD")
CLOSE (UNIT=2,DISPOSE='DELETE')

END IF
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CLOSE(UNIT=1,DI3P0SE="DELETE")

TYPE 91100

FORMAT (/' SUCCESSFUL COMPLETICN ')
CONTINUE

RETURN

END

SUBROUTINE DRECT (TCOUNT,IERR,IMPFIL)
STORAGE SEQUENCE AS FOLLOWS:

FIRST - RAW RESPIRATION

SECOND - DELTA Z

THIRD - DZ/DT

FCURTH - ECG

TKB FOR TASK BUILD

TKB>F ILENAME=F [LENAME
TXE/
TKB>MAXBUF = 1600

TR/

PARAMETER (IFREG=200)
integer buf(U4*[FREQ,
INTEGER tcount
DIMENSION X(15*IFREQ),Y{15*IFREQ)
DIMENSION DATCAR(Y,2)

COMMON DATCAR

EQUIVALENCE (DATCAR,BUF)
CHARACTER¥*14 IMPFIL

)

OPEN (UNIT=2, status='old', NAME=IMPFIL ;
FORM='UNFORMATTED', access='direct',recl=8 )

do 100 tecount = 1,2
read(2,REC=TCOUNT,ERR=990) ( (DATCAR(I,J),I=1,4),J=1,2)
TYPZ #,'0K ON READ'
do 200 1 = 1, 200

write(5,10)i,(BUF(ICOUNT,1),ICOUNT=(1i-1)*4+1,1%4)

continue
TYPE * '0OK ON WRITE'

continue

GOTO 999

CONTINUE

IERR=1

CLOSE(UNIT=2, STATUS='SAVE'")

FORMAT(x,i3,4(2x,14))

FORMAT(1X,I5)

RETURN

END

PROGRAM DRAWED

PARAMETER (IFREQ=200) ! SET SAMPLING SIZE FOR DIGITIZED DATA

DIMENSION ISTAT(2),IRES(75),0UTPUT(10,70),
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SLCPE(2),ZNTRCP(2)

CHARACTZR¥1 ANS

CHARACTER®1 ICHRPX(2),IBUF,ISTOP,IRE?ET

CHARACTER®Y EPOCH ,ETIME

VIRTUAL IDATA(G000)

DIMENSION Y(1450),X(1000),NCHAN(3),SMIN(3),SMAX(3),DATCAR(5,50),
DATSD(4),IPAR(6)

INTEGER*2 IRESP(IFREQ)

CHARACTER*14 CATFIL

INTEGER LPTS(3),IPEAKS(50),I0SB(2),CLEANS(2)

BYTE 1233.173,1162, HOME(4)

CHARACTER*2 IPT,1P8B

COMMON /PLOT/X,Y .

EQUIVALENCE (DATCAR,Y(1201)),(Y(501),0UTPUT)

DATA NCHAN/3,4,1/,SMIN/350.,150.,0. /,SMAX/550.,350.,150./
DATA LPTS/3 ,3 ,10 /,NSMFRQ/100/,NREC/15/,IREAD/"001000/
DATA A/.01/,Bs0./,C/0./,IBRAC/']'/,1CHAN/3/

5aTa IGATE/0/,IM/0/,1233/"233/,173/"73/,1162/ "162/

DATA IHCME/155,63,54,108/,CLEANS/27.99/

CALL GZTiDR(IPAR(1),IBUF) !GET START ADDR OF IBUF & STCR IN IPAR
IPAR(2)=1 !'SET TO BYTE SIZE OF IBUF

TYPE 4000,CLEANS

FORMAT(X,La1)

TYPE 4500

FORMAT (10X,60('*'),/////,22X," DAT/ REDUCTION & EDITING ',
/777/,10X,60('%"),///7/)

READ FILE CONTAINING SLOPES, INTERCEPTS, C AND BSA
WHERE  C = RHO®L¥**2
BSA = BODY SURFACE AREA

OPEN (UNIT=1,NAME='DW1:NUDRAW.TEL',i/ORM='FORMATTED',TYPE="'0LD")
READ(1,2) SLOPE,ENTRCP,C,BSA,CATFIL MAXREC

FORMAT(6( G15.7),A14,110)

CLOSE (UNIT=1)

IDZDTO=-ENTRCP(2)/SLOPE(2)! GET AD VALUE FOR DZDT=0
IDZDT1=(1.-ENTRCP(2))/SLOPE(2)! GET AD VALUE FOR DZDT=1
CONTINUE

TYPE *,' STARTING TIME CODE FOR DATA ON TAPE (eg. enter 300 for',

' 3:00)'

ACCEPT #,ISTREC

TYPE ¥, ' EPOCH FOR START OF DATA RZDUCTION '
ACCEPT *,ISTEPC

TYPE *, ' ENTER LAST DATA EPOCH '

ACCEPT ¥, IENEPC

KREC SETS THE STARTING RECORD FOR DATA IN DIGITIZED FILE

INDREC SETS THE ENDING RECORD FOR DATA IN DIGITIZED FILE

IDKREC SETS THE 15 SECOND EPOCH NUMBER (DISPLAYED TO SCREEN)
AND USED TO STORE RESULTS IN 15 SEC EPOCHS
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105 CONTINUE
C CALL QIO(IREAD,7,4,,I0SB,IPAR,IDSW)
10 CONTINUE
XMIN 0.
Aax=1 rPEQ #NREC
CALL CGL{ GC !IH; ALIZE GRAPHICS

CAFL CGL(103 ‘DW1 VILFZ GID',13) !INITTALIZE PLOT FILE
CALL CGL(?OS, DW1:FILE2.GID' 13) !SELECT PLOT FILE

CALL CGL( 80,XMIN,XMAX,O0. ,600. ) !'SET WINDOW TO DEFAULT
CALL CGL(86,0) !SET ORIGIN
COEMN {UNIT=', stabtuss'old', MNAME:=CATFIL, !10PEN DIGITIZED DATA
1 FORM="'UNFORMATTED', access='direct', recl=U*IFREQ)
) TTO12s Tet NREC
C IREC=KREC+I-1
C
¢ read(1,REC=IREC,ERR=999) ((IDATA(J+(I-1)*IFRED),ID,ID,ID),
C i J=1,IFREQ)
125 CONTINUE
€993 CLOSE(UNIT=1, STATUS='SAVE')
C M=0
C NPTS=LPTS(3)
C DO 135 L=1,IFREQ*NREC,NPTS
C M=M+1
C Y(M)=L
C Y(M)=TDATA(L)
C155 CONT INUE
M=0 !'SET COUNTER OF RESPIRATION VALUES
IFRORC=IFREQ*NREC !SET AREA SIZE FOR DIG (IDATA)BLOCKS
DO 150 I=1,NREC
T.EC:<QLC?L—1
C STORAGE SEQUENCE OF DIGITIZED DATA AS FOLLOWS:
C FIRST - RAW RESPIRATION - STORED IN RESP FROM 1 TO IFREQ
C SECOND - DELTA Z - STORED IN IDATA FROM 1 TO IFRQRC
C THIRD - DZ/DT - STORED IN IDATA FROM 1+IFRQRC TO 2*IFRQRC
C FOURTH - ECG - STORED IN IDATA FROM 1+2%*IFRQRC TO 3*IFRQRC
read(1,REC=IREC ,ERR=999)((IRESP(J)
1 IDATA(J+(I 1)*IFREQ) IDATA{IFRQRC+J+(I- 1)*IFREQ)
2 IDATA(2*IFRQRC+ J+(I-1)*IFREQ)),J=1,IFREQ)
C PRINT #,(IECCG(J+(I-1)*IFREQ ),J=1,IFREQ),J,I
C
C STORE A SUBSET( EVERY LPTS(3) VALUE) OF RESP IN Y FOR PLOTTING
C

DO 175 J=1,IFREQ,LPTS(3)
M=M+1
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(UNIT=', STATUS='SAVE') !CLCSZ DIG. DATA FILE

[P IRYY]

rLOT FIRST RESPIRATION(X=3) THEN ECG(K=2) AND LAST DZ/DT(K=1)

Oy L

DO 3000 K=3,1,-1
T34IN=3MIN(K) !PARTITION SCREEN ARE. MIN FOR X PLOT
YSMAX=SMAX(K) !'PARTITION SCREEN ARE. MAX FOR K PLOT
MPTS=LPTS(X)

IF(K.EQ.3) THEN
DO 275 L=1,M !SETUP X VALUES FOR RESPIRATION PLOTTING
X(L)=71+(L-1)%#NPTS
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ELSc
DO 300 L=1,IFREQ #*NREC,NPTS !SETUP (X,Y) PAIRS FOR ECG AND DZ/DT PLOT
M=M+1
M)=L
Y(M)=IDATA(IFRQRC#*K+L)
300 CONTINUE
END IF
CALL INDEX(XMIN,XMAX,YMIN,YMAX,M ) !DETERMINE PLOT LIMITS
IF(K.EQ.1) THEN
IF(IDZDT1-IDZDTO.LT. (YMAX-YMIN)/3) THEN !REDONE LIMITS IF NEEDED
YMAX=IDZDT1+IDZDT1-IDZDTO
YMIN=IDZDTO-(IDZDT1-IDZDTO)
END IF
IT(IDZDT1.GT.(MAK) (MAX=IDZDT1
DZDTO=(IDZDTO-YMIN)/(YMAX-YMIN)#*({ YSMAX~-YSMIN)}+YSMIN !SCALE DZDTO
DZDT1=(IDZDTT-YMIN)/(YMAX-YMIN)*(YSMAX-YSMIN)+YSMIN !SCALE DZDT1

PLOT DZ/DT CALIBRATION VALUES FOR OESERVATION

OO0

CALL CGL(  1,X(1), DZDTO) !MOVE "PEN" TO POSITION
CALL CGL(  4,XMAX, DZDTO) !DRAW TO POSITION
CALL CGL(  1,X(1), DZDT1) !MOVE "PEN" TO POSITION
CALL CGL(  4,XMAX, DZDT1) !DRAW TO POSITION
END IF

C DO 322 L=1,10

C TYPE *,X(L),Y(L),YMIN,YMAX,L

C Y(L)=(Y(L)-YMIN)/( YMAX-YMIN)*( YSMAX-7SMIN)+YSMIN

C TYPE *,X(L),Y(L),YMIN, YMAX,L

c322 CONTINUE
DO 325 L=1,M ISCALE Y

C PRINT #,X(L),Y(L),YMIN,YMAX,L
T(LY={Y{L)-TMIN) / (YMAX~TMIN) *(YSMAX-7SMIN) +7SMIN

C TYPE *,X(L),Y(L),YMIN,YMAX,L

325 CONTINUE

C FACT=5./32767.
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C (C J-( b1<>\+ Zi)
C NY=NEEC#IFREQ
V’P‘m'fFﬁlqd /N:TS
CALL CCLIA (Y NY2LT) !1PLOT NYPLT X,Y PAIRS

IF (K.2Q.1) THnN 'PLOT EPOCH NUMBER AND START TiME OF EPOCH
IEPOCH=IMOD(KREC-61,60)+(KREC-61)/60%100+ISTREC
ENCODE (4,32500,ETIME)}IEPOCH
ENCODE (4,32500,2P0CH) IDKREC

32500  FORMAT(I4)
CALL CGL (1,3MI
CALL CGL (13,EF
CALL cCL (1 I
CALL CGL ¢
END IF

500 CONTINUE

3000 CONTINUE !END OF PLOTTING

NEXT CALL PEAK DETECTION

OPEN \UMLT--,DTALJs-'VaJ',NQME-'DW] IMPTEMP.TST',
1 FORM='FORMATTED' ACCESS='SEQUENTIAL')
CALL VOL(IFRQRC, WP*% '3, IDATA, IADMIN, [GATE, IM,IDZDTO,IDZDTT)
IDZDT - INPUT OF DZ/DT DATA
IFRQRC - NUMBER OF DZ/DT DATA POINTS
QUTPUT(3,I) -~ ARRAY CONTAINING TIME VALUES FOR DETECTED PEAKS
NPEAKS - NUMBER OF PEAKS DETECTED
IF(NPEAKS.GT.0)THEN
CALL CGL(12,4,0,0) !'SET LINE STYLE TO DOTTED

| Bl v R

OO0

PLOT PEAK INDICATORS

[eNeNe]

DO 630 I=1,NPEAKS
YLOW=SMIN(3)+40
XL=(OUTPUT(3,I)-1.)
CALL CGL(1,XL,SMAX(1) ) 'POSITION TO X=XL,Y=SMAX(1)
CALL CGL(4, XL,YLOW) !DRAW LINE TO X=XL,Y=YLOW
ENCODE (2,610,ICHRPK),I
610 FORMAT( I2)
XLOW=XL-10.
DO 620 J=1,2
CALL CGL(1,XLOW,YLOW )
CALL CGL(16,ICHRPK(J),1) 'WRITE PEAK NUMBER J
YLOW=YLOW-20.
620 CONTINUE

680 CONTINUE
CALL CGL(12,1,0,0) !RESET LINE STLYE TO SOLID

USE A SUBROUTINMNE HERE TO CALCULATE THE TIME WHEN
dZ/dT=0 BEFORE EACH PEAK ALSO CALCULATE STROKE VOLUME

[oNeNeN®]

CALL TFACT(NPEAKS,IFREQ ,C,NY , K, TYMEAN,
1 SLOPE,ENTRCP,BSA,IDATA,KREC,IDZDTO, IADMIN,CATFIL, IDKREC)

C ELSE
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SET MEAN AND SD TO ZERO

END IF

IF(ICOUNT.GT.1) THEN

CALL CGL(12,4,0,0)

DO 700 I=1,ICOUNT-1
XL=600.%1/200.

CALL CGL(1,XL,YMAX )
CALL CGL(4,XL ,YMIN )
CONTINUE

CLOSE(UNIT=2)

(@]

=
(@}
(]

SET UP ONE LINE DIALOG AREA NOW

OGO aGOan

L20=49
L24=49
WRITE(5,40000) 1233,L20,173.L24,1162
40000  FORMAT(1X,5A1)
DO 725 I=1,50 !ZERO ALL IPEAXS - ARRAY OF USER SELECTED PEAXS
I[PEAKS(1)=0
CONTINUE

o
N

QUIRY EVENT FLAG 4 TO SEE IF USER REQUEST MADE

CALL READEF(4,1EF)

IF(IEF.GT.0) THEN ! REQUEST MADE VIA KEYBOARD
END IF

CALL QIO("12,7) ! CANCEL QUE I/O RECUEST

OO0

DIALOG SECTION

OO0

TYPE #,' SKIP THIS EPOCH ? [ENTER Y/N]'

ACCEPT 10000, ANS

IF(ANS.EQ.'Y') THEN

KREC=KREC+NREC !INCREMENT RECORD INDEX
MAXREC=MAXREC-1 !'REDUCE MAX RECORD SIZE BY ONE

CALL CGL(106,'DW1:FILE2.GID',13) {DESELECT PLOT FILE
CALL CGL(10L,'DW1:FILE2.GID',13) 'TERMINATE PLOT FILE
CLOSE (UNIT=1,DISPOSE='DELETE')

IF (KREC.GE.INDREC) GOTO 99999

GOTO 105

END IF

TYPE * ' REDO ANALYSIS ? [ENTER Y/N]'

ACCEPT 10000, ANS

IF(ANS.EQ.'Y') THEN

TYPE *,' ENTER GATE FACTOR, MINIMUM DIFFERENCE FACTOR NOW'
ACCEPT *,IGATE,IM

CALL CGL(106,'DW1:FILE2.GID',13)

CALL CGL(104,'DW1:FILE2.GID',13)

CLOSE (UNIT=1,DISPOSE='DELETE")

GQOTC 10

END IF

TYPE *;' OK TO CALCULATE HEATHER INDEX ? [Y/N]'
ACCEPT 10000, ANS



7025

(3

7725
730
740

~

750
775

810

820
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CALL HICALC(MPEAKS,IFREQ ,IDATA ,KREC ,NREC,CATFIL)
ELSE

DO 7280 I=1 NPEAKS

DATCAR(4.1)=0.0

CONTINUE

END IF

CALL CGL(106, 'DW1:FILE2.GID', 13)

CaLL CGL(IO#,'DW1:FILE2.GID',13)

CALL CGL(93,INAM,ICODE) !REPORT ERROR
IF(ICODE.NE.Q) THEN

TAPE =0 INAM= ' INAM,' ICODE- ', ICODE
CALL CGL( 91) !TERMINATE GRAPHICS

END IF

CONTINUE

CALL ERRSNS
PRINT #,' NPZAKS= ' NPEAKS

PRINT ¥ (IP23KS(II),1I=1,NPEAKS)

TYPE *,' LIST SELECTED PEAKS NOW (SEPERATE W/ COMMA )
READ(5,772%) ([PEAKS(I),1=1,NPEAKS)

FORMAT(<NPEAX3>13)

CONTINUE

CONTINUE

PRINT #,' NPZAKS= ', NPEAKS

PRINT *, (IPEAKS(II),II=1,NPEAKS)

KPEAKS=0

DO 750 I=1,NPEAKS !DETERMINE NUMBER OF PEAKS SELECTED
IF(IPEAKS(I).EQ.0) GO TO 775

KPEAKS=KPEAKS+1

CONTINUE

CONTINUE

TYPE #, ' KPEAKS= ' ,KPEAKS ,(IPEAKS(I),I=1,KPEAKS)
IF(KPEAKS.GT.0) THEN

PRINT * IDKREC, ( IPEAKS(I),(DATCAR(K,IPEAKS(I)),K:1,U),I:1,KPEAKS)

CALL STRVOL(KPEAKS,DATSD, IPEAKS)

ELSE !'ZERO STROKE VALUE,CARDIAC OUTPUT,CARDIAC INDEX, HEATHER INDEX
DO 810 1=1,4

DATCAR(I,1)=0.0 !MEANS

DATSD(1)=0.0 !'STANDARD DEVIATIONS

CONTINUE

END IF

CALL ERRSNS(IERR)

IF(IERR.NE.O) GOTO 7025

CONTINUE

WRITE RESULTS OF EPOCH(=IDKREC) CALCS TO INTERNAL FILE

CATFIL(11:14)=" . IMP'
OPEN (UNIT=1,STATUS='OLD',NAME=CATFIL,
FORM="'UNFORMATTED' , ACCESS="'DIRECT' ,RECL=8 )
WRITE(1,REC=IDKREC) ((DATCAR(K,1),K=1,4)),DATSD
CATFIL(11:14)='.DIG"

CLOSE(UNIT=1)

CLOSE(UNIT=2)
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TYPT *,' DO (OU WANT & COPY 2 [Y/N]
ACCEPT 10000, ANS

FORMAT(A1)

[F (ANS.EQ.'Y') THEN

IRES{1)=}

CALL CPRNT(ISTAT,IRES,'DW1:FILE2.GI.)',13)
ELSE

OPEN (UNIT=1,STATUS='OLD',NAME='DW1:FILE2.GID')
CLOSE (UNIT=1,DISPOSE='DELETE')
END IF
TYPE *,' EXIT 2 [Y/N]'
ACCEPT 10000, NS
IF(ANS.EQ.'Y"') GOTO 99999
IDKREC=IDKREC+1 !'INDEX EPOCH COUNTEF FOR PLOT AND RESULTS FILE
KREC=KREC+NREC !INDEX DIGITIZED DAT: FILE RECORD COUNTER
IF(KREC.GE.INDREC) GOTO 99999 !AT EMD OF DATA FILE YET
GOTO 105
CONTINUE
TYPE 4000,CLEANS
PEN (UNIT=1,NAME='DW?:NUDRAW.TEL',FORM='FORMATTED , TYPE="0LD")
WRITE(1,2) SLOPE,ENTRCP,C,BSA,CATFIL,MAXREC !'RECORD MAXREC VALUE
CLOSE (UNIT=1)
WRITE(5,40000) 1233,173,1162
TYPE #,' EXST CALLED ',' ISTAT= ', ISTAT
CALL EXST(ISTAT) !SET FLAG FOR EXIT TO PARENT TASK
STOP
END
SUBROUTINE INDEX (XMIN,XMAX,YMIN,YMAX, NPTS)
PARAMETER (IFREQ=200)
DIMENSION X(1000),Y(1450)
COMMON /PLOT/X,Y
PRINT * K,NPTS,(Y(I),I=1,NPTS)
SX=639./NPTS
YMIN=Y(1)
YMAX=YMIN
DO 300 I=1,NPTS
PRINT * Y(I),I
IF(Y(I).LT.YMIN) YMIN=Y(I)
IF(Y(I).GT.YMAX) YMAX=Y(I)
CONTINUE
SY=U479./(IYMAX-IYMIN)
ENY=-479 . ¥*IYMIN/( IYMAX-IYMIN)
XMIN=0.
XMAX=X(NPTS )
PRINT *,Y, YMIN,YMAX,NPTS
RETURN
END
SUBROUTINE VOL(NY,KPEAKS,IY,IADMIN,IGATE,IM, IDZDTO,IDZDT1)
DO PEAK DETECTION USING DIGITAL ROUTINE 'PEAK'
PARAMETER (IFREQ=200)
VIRTUAL IY (9000 )
DIMENSION INPUT( 15¥IFREQ)
DIMENSION OUTPUT(10,70)
DIMENSION ITABLE(68),VTYPE(2,2)
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TTOIT T SR,
“"T:'CZ J(1450)

40N /P'O”/IX(ZOOO), Y
[ FALENCE (X, TNPUT), (QUTE
s /" 'LLE ", EA

DATA ITABLE/1, 5, 5,800 ,1,0,0,61%0/

DATA INLAST,IDIMO/600,70/

Cill SRASET(112,.TRUE.,.FALSE.,.FALSZ.,.FALSE.,)
DZREF =1DZDTO+( IDZDT1-IDZDTO) *.
TYSE %' HERE I VOL ',NY, LY

Ul

.y
.
i
rt

SET TABLE VALUES FOR DIGITAL PEAK DETECTION ROUTINE

[QU

(@
1
=
o =
ss
-
(3]
—
[0}
I
[we]

[NPTR=0

TATT A QT A

NPzZaks=u

'“\DVT(“\:E ’"”T ”‘T" Cﬂ”Thp

TTAELE(4) =100 !SET MIN DIFFERENCE FACTOR
IF(IGATE.NE.0) THEN !RESET IGATE AND IM IF REQUESTED BY USER

lL%ﬁLu(j)-Lqu”
- N

AR i -7
;Lnuuu 4 )i

END IF
o
C TRANSCRIBE DZDT DATA TO ARRAY INPUT
o
C N=0
DO 1000 I=1,NY
INPUT(I)=1Y(3000+1)
C TYPE #_ 1,INPUT(I),IY(I)
1060 CCN--HLL
o IADMIN=-16000
IADMIN=IMIN( INPUT,NY )
C OPEN (UNIT=2,TYPE='NEW',NAME='INPUT.DAT',FORM="'FORMATTED")
C WRITE (2,1980) (INPUT(I),I=1,NY)
€1980 FORMAT(8110)
C CLOSE (UNIT=2)

IF(IADMIN.LT.0) THEN !OFFSET INPUT VALUES SO ALL ARE NON NEGATIVE
DO 2000 I=1,NY
INPUT(I):INPUT(I)—IADMIN

2000 CONTINUE

END IF
c TYPE *, (INPUT (I ) ,I=1,NY ) , IADMIN
c WRITE(2,*) (( INPUT (I )) ,I=1,NY ) ,IADMIN,SLOPE,INTRCP
c
C CALL ROUTINE TO FIND PEAKS AND TRAILING MINS TIMES
C FOR dZ/dT MIN=PEAKS HEIGHT AND T=TIME AT TRAILING
c MINS - TIME WHEN dZ/dT=0 BEFORE PEAKS
C QUTPUT ARRAY CONTAINS RESULTS OF PEAK DETECTION
C

CALL PEAK(ITABLE,INPUT,INLAST,INPTR,OUTPUT,IDIMO,NPEAKS)

c TYPE * NPEAKS, INLAST, INPTR
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LT SEZCTION NZEDED BECAUSE PEAK ROUTINE MAY AVERAGE INPUT FOR PEZAKS

DO 2500 T=1 NPEAKS
CUTRUT{ 2, 1y =TN2UT(IFIXOUTPUT(3,1)))
Z30u CONTINUE

IF(IADMIN.LT.0) THEN !CONVERT RESULT3 IF DATA OFFSET
DO 3000 I=1,NPEAKS
OUTPUT(2,1)=0UTPUT(2,1)+IADMIN
OUTPUT(Y4,T)=CUTPUT(Y,I)~TADMIN
CUTPUT(7,1)=0UTPUT(7,I)+IADMIN

3000 CONTIMNUE
END IF

REFINE PEAKS BASED ON SOME CRITERION IF NECESSARY

[ONeNe!

¥PEAYS =N
DO 4000 I=1,NPEAKS
TS(0UTPUT(2,1).LE.DZRIE) GOTO 4000
KPEAKS=KPEAKS +1
IF(XPEAKS.EQ.I) GOTO 4000
DO 3500 J=1,10
CUT?UT(J,KPEAKS)=OUTPUT(J, 1)

3500 CONTINUE

4000 CONTINUE

D WRITE (2, * ) NPEAKS,INLAST,INPTR
D WRITE (2,20000)
C WRITE (1 ,20000)

20000  FORMAT(' PEAK NO.',8X,'AREA',U4X,'P HEIGHT',6X,'P TIME',A4X,
'L HEIGHT',6X,'L TIME',/,11X,'HALF W:DTH' UX,'T HEIGHT',6X,
B 'T TIME',8X,'TYPE',8X, 'RATE'//)
DO 4 L=1,NPEAKS
KK=OUTPUT(9,L)+1
D WRITE(2, 30000)(L,(OUTPUT(I,L),I=1,8),(VTYPE(M,KK),M=1,2),
D 1 OUTPUT(10,L))
C WRITE(1 , 30000)(L,(OUTPUT(I,L),I=1,8),(VTYPE(M,KK),M=1,2),
C
3

=4

1 OUTPUT(10,L))
0000  FORMAT(19,5F12.0,/,9X,3F12.0,4X,244,F12.0)
I CONTINUE
RETURN
END
FUNCTION IMIN (INPUT,ICOUNT)
DIMENSION INPUT(ICOUNT)
IMIN=INPUT(1)
DO 1000 I=2,ICOUNT
IF(INPUT(I).LT. IMIN) THEN
IMIN=INPUT(I)
END IF
1000 CONTINUE
RETURN
END
SUBROUTINE TFACT (NPEAKS,IFREQ,C,INLEST,K,TYMEAN,
1 SLOPE, INTRCP,BSA, 170, IREC, IDZDTO, IADMIN,CATFIL, IDKREC)
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PARIMETER (JFREG=200)

PARAMETER (NREC=15 )

PARAMETER (NUM=220)

IMENSION IEPC(NUM),ZOEPC(NUM)

DIMENSION INPUT(15%JFREQ) ,OUTPUT(10,70),DATCAR(5,50)

VIRTUAL IZ0(9000 )

COMMON /PLOT/X(1000),Y(1450)

REAL SLOPE(2),INTRCP(2)

CHARACTER¥*14 CATFIL

EQUIVALENCE(Y(501),0UTPUT), (X, INPUT),(DATCAR,Y(1201))

LOGICAL#*1 TYVEAN

DATA ICOUNT

DATA IEPC/ 1,2,3,4,
15,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,

125,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44 45,
146,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,
167,63,69,70,71,72,73,74,75,76,77,78,79,80,81,82,83,84,85,86,

1 87, 83, 83, 50, 91, 92, 93, 94, 95 ,96, 97, 98, 99,100,101,102,
1103,1ou,105,100 107,108,109,110,111,112,113, 114, 115 116,117,118,
'119,120,121,122,123, 124,125,126, 127,128 129,130, 1 1,132,133 134,
2135,136,137,138,139, 140, 141,142,143, 144, 145,146, 147 148, 149,150,
3151,152,153,15U,155,156,157,158,159,160,161,162,163,164,165,
4166,167,168,169,170,171,172,173,174,175,176,177,178,179, 180,
5181,182,183, 184,185,186, 187,188,189,190,191,192,193, 194,195,
6196,197,198,199,200,201,202,203,204,205,206,207,208,209,210,
7211,212,213,214,215,216,217,218,219,220/

DATA ZOEPC/20.9,21.0,21.0,21.0,20.9,21.0,21.0,20.9,20.9,20.9
1 21.0,21.0,21.0,21.0,21.0,21.0,21.0,21.0,21.0,21.0,20.9
121.0,20.9,20.9,21.0,21.0,20.9,20.9,20.9,20.9,20.9,20.9,20.9
2 20.9,21.0,21.0,21.1,22.4,22.4,21.3,21.1,21.2,21.2,21.2,21.2
3 21.3,21.2,21.2,21.2,21.2,21.5,21.3,21.2,21.3,21.4,21.3,21.2
4 21.3,21.3,21.3,21.4,21.3,21.5,22.2,22.2,21.4,21.1,21.3,21.2
521.1,21.2,21.2,21.2,21.2,21.3,21.2,21.3,21.3,21.3,21.2,21.3
6 21.3,21.4,21.4,21.3,21.3,21.3,21.4,21.2,21.2,21.1,21.1,21.1
121.0,
7
8
9
1
1
1
1
1
1
1

21.1,21.0,21.2,21.3,21.3,21.3,21.3,21.4,21.2,21.3,21.5,21.3,21
21.3,21.4,21.5,21.4,21.4,21.5,21.5,21.3,21.2,21.2,21.1,21.2,21
21.1,21.1,21.1,21.1,21.4,21.4,21,4,21.3,21.5,21.3,21.3,21.3,21
21.4,
21.4,21.4,21.5,21.3,21.3,21.3,21.3,21.7,21.3,21.1,21.1,21.7,21.
21.3,21.3,21.1,21.8,21.1,21.2,21.3,21.1,21.0,21.2,21.2,21.2,21.
21.2,21.2,21.2,21.3,21.3,21.3,21.3,21.1,21.2,21.2,21.3,21.3,21.
21.1,21.3,21.2,21.7,21.7,21.2,21.2,21.2,21.1,21.2,21.2,21.2,21.
21.5,21.3,21.5,21.2,21.3,21.3,21.2,21.2,21.3,21.1,21.2,21.2,21.
21.2,21.4,21.2,21.2,21.2,21.2,21.3,21.3,21.3,21.4,21.2,21.31.3/
N=0

DO 200 I=1,NREC

KREC=IREC+I-1

PRINT *,IREC,KREC,N,NREC

CALL DIRECT (KREC,CATFIL,2,I,120) ORIGEMEL Do oo
DO 150 J=1,IFREQ - OF POOR QUALITY
N=N+1

1Z0 (N)=ISPACE(J 1)

CONTINUE
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NOZUTO=z (D000

IF(IADMIN.LT.0Q) NDZDTO=IDZDTO-IADMI}
DO 100 T=1,2

ar Som
\’\M“-A\ [ -

T

o LNLHLE\;/—I

100 CONTINUE

C C=1.
DO 1000 I=1,NPEAKS
ISTAT=0UT ,T(3,I)
Lo Lo J=I37R7T,2, -
TELINPYTI) (GT ONDZDTO ) GOTO 400
TSTRT= ] '
GOTO 500

430 CCONT [NUE
TSTR!T=0

D HIT OTHI SEZOINMTNG QF THT CROUP 3UT STILL 40ING DCVM: CHECK

C IPLULJ rOR STASKTING TIME

Lads CONTINUE

C IF(ICOUNT.GT.1) THEN

C DO 450 J=1STRT,2,-1

C IE(IPTOLD(J-1).LT.IPTOLD(J) ) GOTO 4

C TSTRT=600.*( ICOUNT-1)-(170.-J+1)

C GOTO 500

C450 CONTINUE

D TYPE #, ' ERROR NO BOTTOM '

C END IF

C TSTRT=600. *¥( ICOUNT-1)

500 CONTINUE
TIME=(OUTPUT(8,I )-TSTRT)

C CALL CGL{37,3,0)
CALL CGL(33,TSTRT,350.)

C CALL CGL(37,5,0)
CALL CGL(33,0UTPUT(8,1),350.)
ZNQ7T=1Z0( ISTRT )¥SLOPE( 1)+INTRCP(1)

C DO 550 J=1,NUM

C IF(IDKREC.EQ.IEPC(J)) THEN

C ZNOT=Z0OEPC{.J)

C GOTO 575

C ENDIF

550 CONTINUE

575 CONTINUE
DZDT=0UTPUT(2,1)*SLOPE(2)+INTRCP(2)
VNTVOL=C*TIME#(DZDT )/IFREQ/ZNQT*¥2
DATCAR(1,I)=VNTVOL
IF(I.EQ.1) THEN
BPM:IFREO*6D./(OUTPUT(3,2)-OUTPUT(3,1))
ELSE
BPM:IFREQ*60./(OUTPUT(3,I)—OUTPUT(B,I«T))
END IF

C ELSE

C END IF
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1000

1500

CC=WNTUOL#EPM/ 1000,
CL=CO/B34
HI=0.0
DATCAR(2,1)=C0
DATCAR(3,1)=CI
DATCAR(4,1)=DZDT
DATCAR(5,1)=QUTPUT(3,1)

SAVE TIME FACTORS FOR HI FROM DZDT DATA AND DZDT PEAK VALUES
WHERE HI = DATCAR(Y4,I)/[Q-DATCAR(5,1)]
AND Q IS TIME OF Q WAVE BEFORE DZDT PEAK

WRITE(2,%* ) OUTPUT(2,I),TIME,VNTVOL,TSTRT,J, ISTRT,
ZNOT,C,DZDT,BPM,SLOPE, INTRCP, IZO(ISTRT)
WRITE(2,%* )(OUTPUT(3 I)-1 )/1FREQ,VNTVOL,CO,CI,HI,

TIME/IFREQ,DZDT,BPM,ZNOT,C
PRINT #*,I,TIME,"' ( ',OUTPUT(B,I), TSTRT,' ) ',ZNOT,
UG CUT?U”(B,I),' ) ',DbzZDT,' ( ',0UTPUT(2,1),' )
CONTINUE
(’f“\""' T \TL;
OLDOUT=0UTPUT(3,NPEAKS)
DO 4000 J=431,600
IPTOLD(J—USO):INPUT(J)
CONTINUE
RETURN
END
SUBROUTINE STRVOL (KPEAKS,DATSD,IPEAKS)
PARAMETER (IFREQ=200)
DIMENSION DATCAR(S,BO),DATSD(Q),IPEAKS(KPEAKS)
COMMON /PLOT/X(1000),Y(1450)
EQUIVALENCE (DATCAR,Y(1201))
DO 1500 I=1,4
SUM=0.0
SUMSQ=0.0
DO 1000 J=1,KPEAKS
SUM=SUM+DATCAR(I,IPEAKS(J))
SUMSQ=SUMSQ+DATCAR(I,IPEAKS(J))**2
CONTINUE
DATCAR(I, 1)=SUM/KPEAKS
DATSD(1)=SQRT(KPEAKS*SUMSQ-SUM¥SUM) /KPEAKS
CONTINUE
RETURN
END
SUBROUTINE HICALC (NPEAKS,IFREQ,IECG,KREC,NREC,CATFIL)
PARAMETER (JFREQ=200)
VIRTUAL IECG(9000 )
DIMENSION OUTPUT(10,70),DATCAR(5,50), INPUT( 15*%JFREQ)
CHARACTER*14 CATFIL
COMMON /PLOT/X(1000),Y(1450)
EQUIVALENCE (Y(SO?),OUTPUT),(Y(1201),DATCAR),(X,INPUT)
N=0
DO 200 I=1,NREC
IREC=KREC+I-1 ORiGh Le Fhas s

*
TYPE *,CATFIL OF POOR QUALITY
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ICOUNT=1I
DO 500 J
INPUT(J)
CONTINUE

, ICOUNT

END-ISTRT+1
=1
=IECG(ISTRT+J-1+6000)

TTTIUD S TSTOT  TMAY L TAIDTTT TAAFINTY
R R L G S N HaU BN R SLANSA

TIME=ITIME

N Sl B e R T AR S ¥ Sl [=TR
RS *\,_‘_."_)_IA.L‘_“‘L,}:',‘.‘

TIME=(DATCAR(5,1)-TI4Z)/[FREQ
IF(TIME) 600,600,700
CONTINUE

DATCAR(Y4,1)=0.0

GOTO 1000

CONTINUE
DATCAR(Y,1)=DATCAR(Y,I)/TIME
CONTINUE

RETURN

END

FUNCTION IMAX(INPUT,ICOUNT)
DIMENSION INPUT(ICOUNT)
IMAX=TCOUNT

DO 1000 I=ICOUNT-1,1,-1

!

IF(INPUT(I).GT.INPUT(IMAX)) THEN

IMAX=1
END IF
CONTINUE
RETURN
END
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